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NOTICE. 


Pal^ontological  researches  forming  so  essential  a  part  of  geological 
investigations,  such  as  those  now  in  progress  by  the  Geological  Survey 
of  the  United  Kingdom,  the  accompanying  plates  and  descriptions  of 
British  Fossils  have  been  prepared  as  part  of  the  Geological  Memoirs. 
They  constitute  a  needful  portion  of  the  publications  of  the  Geological 
Survey,  and  are  taken  from  specimens  in  the  public  collections,  or  lent 
to  the  Survey  by  those  anxious  to  advance  this  branch  of  the  public 
service.  Although  numerous  drawings  had  previously  been  made,  and 
engravmgs  from  them  considerably  advanced,  it  wad  not  thdught  expe- 
dient to  commence  their  publication  until  the  large  collections  of  the 
Survey  could  be  well  examined,  which  a  want  of  the  needful  space 
has,  until  the  present  time,  considerably  retarded.  This  impediment 
to  progress  is  now  being  removed,  and  when  the  collections  can  be 
properly  displayed  in  the  New  Museum  of  Practical  Geology,  in 
Jermyn  Street,  it  is  hoped  that  the  public  will  have  an  opportunity 
of  gradually  obtaining,  in  a  convenient  manner  and  at  small  cost,  a 
work  illustrating  some  of  th^  more  important  forms  of  animal  and 
vegetable  life  there  preserved,  and  which  have  been  entombed  during 
the  lapse  of  geolo^cal  time  in  the  area  occupied  by  the  British  islands. 

The  plan  proposed  to  be  followed  in  the  work,  of  which  the  two 
Decades  now  published  form  a  part,  is  as  follows : — 

To  figure  in  elaborate  detail,  as  completely  as  possible,  a  selection  of 
fossils,  illustrative  of  the  genera  and  more  remarkable  species  of  all 
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NOTICE. 


Pal^ontological  researches  forming  so  essential  a  part  of  geological 
investigations,  such  as  those  now  in  progress  by  the  Geological  Survey 
of  the  United  Kingdom,  the  accompanying  plates  and  descriptions  of 
British  Fossils  have  been  prepared  as  part  of  the  Geological  Memoirs. 
They  constitute  a  needful  portion  of  the  publications  of  the  Geological 
Survey,  and  are  taken  from  specimens  in  the  public  collections,  or  lent 
to  the  Survey  by  those  anxious  to  advance  this  branch  of  the  public 
service.  Although  numerous  drawings  had  previously  been  made,  and 
engravings  from  them  considerably  advanced,  it  was  not  thought  expe- 
dient to  commence  their  publication  until  the  large  collections  of  the 
Survey  could  be  well  examined,  which  a  want  of  the  needful  space 
has,  until  the  present  time,  considerably  retarded.  This  impediment 
to  progress  is  now  being  removed,  and  when  the  collections  can  be 
properly  displayed  in  the  New  Museum  of  Practical  Geology,  in 
Jermyn  Street,  it  is  hoped  that  tiie  public  will  have  an  opportunity 
of  gradually  obtaining,  in  a  convenient  manner  and  at  small  cost,  a 
work  illustrating  some  of  ihh  more  important  forms  of  animal  and 
vegetable  life  there  preserved,  and  which  have  been  entombed  during 
the  lapse  of  geolo^cal  time  in  the  area  occupied  by  the  British  islands. 

The  plan  proposed  to  be  followed  iq  the  work,  of  which  the  two 
Decades  now  published  form  a  part,  is  as  follows : — 

To  figure  in  elaborate  detail,  as  completely  as  possible,  a  selection  of 
fossils,  illustrative  of  the  genera  and  more  remarkable  species  of  all 
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classes  of  animals  and  ])]ant8  the  remains  of  which  are  contained  in 
British  rocks ;  to  select  especially  such  as  n^(uire  an  amount  of  illus- 
tration which,  to  be  carried  out  by  private  enterprise,  would  require 
a  large  outlay  of  money,  with  little  prospect  of  a  return,  and  a  long 
time  to  accomplish,  but  which,  by  means  of  the  staff  and  appliances 
necessarily  employed  on  the  Geological  Survey,  can  be  effected  at  small 
cost,  and  with  a  rapidity  demanded  by  the  publication  of  the  maps  and 
memoirs  of  the  Survey ;  thus,  it  is  hoped,  affording  an  aid  to  those 
engaged  in  the  sciences  with  which  this  work  is  connected,  that  they 
might  not  otherwise  have  possessed,  and  which  may  materially  promote 
tlie  progress  of  individual  research. 

II.  T.  De  la  Beche, 

Director-  General. 


Geological  Survey  Offic^^ 
Uth  May,  184*>. 
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DECADE  THE  FIEST. 

TiiE  first  Decade  of  representations  of  British  Fossils  is  devoted  to  a 
selection  of  Echinodenns,  of  the  Orders  Asteriadce  and  JEckinicUB, 

With  the  exception  of  the  Crinoidece  and  Cystidece^  no  special  mono- 
graphs have  been  devoted  to  the  illustration  of  our  fossil  species  of 
Echinodermata,  notwithstanding  their  acknowledged  importance  in  a 
geological  point  of  view.  The  majority  of  species  found  in  British 
strata  are  unfigured  in  British  works ;  a  very  great  number  are  not 
figured  at  all,  and  tH'ose  of  which  we  possess  British  figures  are^  for 
the  most  part,  delineated  either  imperfectly  or  insufficiently  for  the 
demands  of  science  in  its  present  state.  This  is  the  more  remarkable 
since,  for  the  description  and  delineation  of  numerous  species,  ample 
materials  exist  in  collections. 

Of  the  following  plates,  one  is  devoted  to  figures  of  all  the  Silurian 
star-fishes  as  yet  discovered  in  British  strata.  None  of  these  have 
hitherto  been  represented  in  any  work.  Tlieir  names  only,  accompanied 
by  short  descriptive  characters,  have  appeared  in  the  "  Synopsis  of 
British  Fossil  Asteriadae,"  contained  in  the  second  part  of  the  second 
volume  of  the  "  Memoirs  of  the  Geological  Survey  of  Great  Britain." 
Some  remarkable  new  forms  of  star-fishes  from  the  Oolites,  and  all  as 
yet  discovered  in  the  London  clay,  are  figured  in  the  second  and  third 
plates. 

The  fourth  plate  is  devoted  to  a  representation  of  the  only  fossil  as 
yet  discovered  of  the  family  Eurt/ales,  now  for  the  first  time  described 
and  figured,  through  the  kind  co-operation  of  the  Rev.  Professor 
Sedgwick, 
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In  the  six  following  plates  a  series  of  illustrations  of  the  British  fossil 
Echinidai  is  commenced,  of  the  majority  of  which,  even  the  commonest 
and  those  most  im|K)rtant  for  the  identification  of  strata,  no  gowl  repre- 
sentations are  accessible  to  the  student  of  English  fossils.  The  import- 
ance of  a  knowledge  of  tlu*  meml)ers  of  this  family  to  the  explorers  of 
oolitic  antl  cretaceous  stratji  cannot  bc»  too  strongly  insisted  on,  and  their 
bt»auty  and  interest,  in  a  purely  Natural  Ilis^tory  point  of  view,  render 
them  admirable  subjects  for  elaborate  delineations. 

When  the  collections  accumulated  during  the  course  of  the  progress 
of  the  Geological  Survey  have  l)een  thoroiigldy  examhied  and  arranged, 
new  liglit  may  be  expected,  bearing  on  tlu»  details  of  structure  of  the 
species  now  figured.  Additions  will  consequently  be  made  to  the  plates 
from  time  to  time ;  and  it  is  proposed  to  issue  supplementary  figures 
of  the  variations  of  form  exhibited  by  the  several  species  selected  as 
subjects  for  these  decades. 

Ii^DWARD  Forres. 

May,  1849. 
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BRITISH    FOSSILS. 


Decade  I.    Plate  I. 


SZLXTSIAN  SPEOIES  OF  UBA8TEB. 

[Genus  UBASTEB.  Agassiz.  (Sub-kingdom  lUdiata.  Class  Echinodermata.  Order 
Asteriads.  Family  Urasteris).  Body  stellate,  five-rayed ;  a  vent  on  the  dorsal  surface ; 
rays  rounded,  surface  spinous ;  ossicula  small,  compressed,  irregular,  reticularly  combined ; 
ambulacra  bordered  by  three  sets  of  spines ;  suckers  quadriserial.  The  genera  Astera- 
GANTHioN  of  MuLLEB  and  Tbosghel,  and  Astebias  (restricted)  of  J.  E.  Gray,  are 
synonymous  with  Urasteb.] 

Fig.  1. 

UBASTEB  BnTHTENL 

E.  FoBBES,  in  "  Memoirs  of  the  Geological  Survey  of  Great  Britain," 
vol.  ii.  part  2,  p.  463. 

Diagnosis.  U,  brachiis  quints  teretibus,  Umgissimisy  angustisj  subcart- 
natis ;  disco  parvo;  pagind  superiori  reticulatd^  spinosd,  spinis  obtusis 
fascictdatis,     Ossiculis  ambulacralibus  linearibuSy  longisj  gemcuUUis. 

Description, — ^Body  very  small,  in  the  centre  of  five  tapering  linear 
lanceolate,  roimded  rays,  subcarinated.on  their  upper  surfaces^  five 
times  as  long  as  the  disk  is  broad.  The  upper  surfaces  of  both  rays 
and  disk  are  reticulated,  indicating  a  structure  which  originally  in  all 
probability  consisted  of  spines  grouped  in  tufts.  The  under  surfaces 
are  marked  by  the  impressions  of  a  double  series  of  ambulacral  articu- 
lations, each  slightly  curved.  Both  these  structures  are  present  in 
some  existing  antarctic  forms  of  Uraster.  The  largest  specimen 
examined  measured  three  inches  and  a  half  across,  from  arm-tip  to 
arm-tip. 

Affinities. — ^The  slender  lanceolate  arms  distinguish  this  species  from 
any  of  its  palaeozoic  allies  as  yet  described.  In  general  form  it  re- 
sembles some  living  spedes. 

Locality  and  Geological  Position. — This  interesting  starfish  was  dis- 
covered by  Mr.  John  Ruthven,  in  strata  of  the  Ludlow  division  of 
Silurian  rocks  at  Scalthwaiterigg,  and  also  at  Highthoms,  both  near 
Kendal,  in  Westmoreland.  Professor  Sedgwick,  in  whose  collection  it 
is  contained,  kindly  communicated  the  specimen  for  description  and 
delineation. 

[i.  i.]  B 
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Fio.  2  a,  (upper  side)  and  h,  (under  Bide). 
UBASTEB  PBDCSiVna. 

E.  Forbes,  in  '<  Memoirs  of  the  Geological  Survey  of  Great  Britain," 
vol.  ii.  part  2,  p.  463. 

Diagnosis.     U.  hrachiis  gutnis,  brevibu^  triangularibus,  acuminatis; 
disco  IcUo,  Poffind  superiori  tuberculatd^  reticulatd  {spinosd  ?  spinis  obttisis 
fasciculatis  ?)  ossiculis  ambulacralibus  oblongis,  latis^  geniculatis. 

Description, — Body  very  broad,  pentagonal,  produced  at  the  angles 
into  five  short  lanceolate  or  elongato-triangular  pointed  arms,  which 
are  each  about  two-thirds  as  long  as  the  breadth  of  the  disk.  Surface 
of  the  disk  convex  above,  as  well  as  the  arms  tuberculated  and  reticu- 
lated, exhibiting  traces  of  having  been  covered  by  tufts  of  short  blunt 
spines.  Madreporiform  plate  sub-central,  as  well  as  vent.  Beneath 
nearly  flat,  the  interambulacral  spaces  reticulated  like  the  upper  surface, 
the  ambulacra  composed  of  broad,  oblong,  geniculated  plates,  of  which 
there  are  about  twenty  in  a  row.  The  largest  specimens  examined  had 
attained  the  dimensions  of  an  inch  and  a  half  in  diameter,  measuring 
from  arm-tip  to  arm-tip. 

Affinities. — The  general  shape  of  this  species  reminds  us  of  AsterinOy 
but  its  structure  is  so  similar  to  that  of  the  next  fossil  to  be  described, 
that  I  do  not  doubt  it  was  a  true  Uraster.  The  pointed  rays  distin- 
guish it  at  sight  from  27.  obtusus^  its  nearest  ally. 

Locality  and  Geological  Position. — First  found  by  Mr.  John  Ruthven, 
in  the  Silurian  (Ludlow)  rocks  at  Underbarrow,  near  Kendal.  It  occurs 
in  a  thin  sub-calcareous  band,  loaded  with  encrinites  and  trilobites,  all 
rare  in  the  overlying  sandstones.  Numerous  specimens  have  been  col- 
lected by  Professor  Sedgwick  and  Mr.  Daniel  Sharpe,  both  of  whom 
have  commimicated  them  for  examination  and  delineation. 

Fig.  3. 

ubasteb  obtusus. 

E.  FoRBESj  in  "  Memoirs  of  the  Geological  Survey  of  Great  Britain," 
vol.  ii.  part  2,  p.  463. 

Diagnosis.  U,  brachiis  quinis,  brevibus,  convexis,  lanceolatisy  obtusis ; 
longitudine  brachiarum  ad  latitudinein  disci  ut  1:1^,  ossiculis  ambu- 
lacralibtis  oblongiSy  UUis^  interstitiis  linearibits ;  pagind  superiori  reticulato- 
spinosd. 

Description, — Body  rather  broad  (being  broader  than  the  arms  are 
long),  convex  above,  spinosely  reticulate;  the  spines  were  short,  and 
probably  grouped  in  tufts.     The  arms  are  short,  convex  above,  broad, 
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oblong,  and  obtuse.  Their  under  surfaces  exhibit  oblong,  rather  broad, 
ambulacral  plates,  gradually  decreasing  in  size  towards  the  tips  of  the 
arms,  but  nearly  equal  for  about  two-thirds  of  their  lengtfi.  The 
ambulacral  sulcus  between  them  is  rather  broad.  The  largest  specimen 
examined  measured  an  inch  and  a  half  across. 

Affinities, — The  contoiu*  of  this  fossil  star-fish  strikingly  reminds  us  of 
that  of  the  living  Uraster  hispidus^  but  the  structure  of  its  dermal  cover- 
ing was  very  diflFerent.  With  no  fossil  as  yet  discovered  can  it  be 
confounded. 

Locality  and  Geological  Position. — First  found  in  lower  Silurian  rocks, 
at  Drumcaimon,  near  Waterford,  in  1846,  by  Sir  Henry  De  la  Beche, 
Captain  James,  R.E.,  and  the  describer ;  since  by  Mr.  Gibbs,  of  the 
Geological  Survey,  in  Bala  rocks,  at  Moel  y  Gamedd,  near  Bala,  North 
Wales.  In  the  Irish  locality  it  was  associated  with  Phacops  Jamesii  and 
numerous  Orthides,  In  the  Welsh  with  Orthides^  Trilobites  of  the 
genera  Asaphus  and  Homalonotusy  and  numerous  stems  of  Encrinites. 

Fig.  4. 

ubasteb  hzeudo. 

E.  Forbes,  "  Memoirs  of  the  Geological  Survey  of  Great  Britain," 
vol.  ii.  part  2,  p.  464. 

Diagnosis.  U.  brachiis  quinis,  lineart'lanceokUis,  acuminatis^  disco 
minuto ;  pagind  superiori  reticulatd,  decussatd  (spinis  fasciculatis,  fasciculis 
spinarum  seriebus  longitudinalihtis  dispositis)  ossiculis  amhulacralibus  oh' 
hngis^  amhulacris  latis. 

Description. — Body  very  minute,  about  a  fourth  as  broad  as  the  rays 
are  long ;  rays  tapering  and  linear-lanceolate,  contracted  at  their  bases, 
pointed  at  their  extremities.  Tlieir  upper  surface  clothed  with  bundles 
of  spines  arranged  in  very  regular  rows,  and  so  placed  that  each  ray 
seems  to  be  marked  by  three  or  four  longitudinal  furrows,  crossed  at 
regular  intervals  by  transverse  grooves.  Under  surface  with  short 
ambulacral  plates  and  broad  avenues.  The  largest  specimens  do  not 
measure  more  than  an  inch  across. 

Affinities. — Unlike  any  fossil  star-fish  with  which  I  am  acquainted, 
and  possibly  not  a  member  of  this  genus. 

Locality  and  Geological  Position, — Gregarious  in  Silurian  (Ludlow) 
rocks  at  Pottersfell,  near  Kendal,  in  Westmoreland;  first  found  by 
Mr.  John  Ruthven,  and  communicated  by  Professor  Sedgwick.  Its 
aspect  reminds  us  of  Opiiiura. 
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The  materials  afforded  by  the  specimens  hitherto  procured  of  Silurian 
star-fishes  are  too  imperfect  to  admit  of  more  extended  descriptions  than 
those  here  given.  They  are  sufficient,  however,  to  enable  us  to  pro- 
noimce  with  confidence  on  the  tribe,  and  even  genus,  to  which  they  have 
belonged,  and  to  assert,  without  hesitation,  that  the  several  species 
described  are  distinct  fix)m  one  another.  They  are  very  interesting, 
inasmuch  as  they  exhibit  the  earliest  forms  of  the  order  Asteriadce. 
Until  within  very  few  years  past,  it  was  supposed  to  have  no  palaeozoic 
representatives ;  instead  of  which  we  now  find  them  in  the  oldest  fossili- 
ferous  strata.  On  the  Continent  palaeozoic  star-fishes  have  hitherto  been 
noticed  only  in  France,  and  much  higher  in  the  series  of  rocks  than  those 
now  figured.  In  North  America  several  forms  have  been  found,  appa- 
rently nearly  allied  to  our  own,  and  in  rocks  of  Silurian  age.  The  genus 
to  which  I  have  referred  these  Silurian  star-fishes  is  one  of  the  most 
cosmopolitan  of  all  the  groups  of  tlie  order,  having  representatives  at 
present  in  arctic  and  antarctic,  tropical  and  temperate,  seas ;  the  indi- 
viduals are  perhaps  most  abundant  in  northern  re^ons.  Some  of  the 
species  have  a  considerable  bathymetrical  range. 

E.  Forbes. 

April  1849. 
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OOLITZO  SPEQIES  OF  A8TBOPXX3Tiar. 

[GennsASTROPECTEN.  Linck.  (Sab-kingdom  Radiata.  Class  Echinodermata.  Order 
Asteriads.  Familj  Asterise.)  Body  stellate,  few  (five)  rayed ;  no  vent ;  rays  flat  on  both 
sides,  regular.  Sar&oe  of  body  and  upper  ndes  of  arms  covered  with  paxillse.  Ambu- 
lacra with  two  rows  of  suckers,  bordered  by  spines.  Margins  of  the  arms  bordered  by  a 
double  row  of  conspicuous  plates.— The  genera  Stellaria  of  Nardo,  and  Asterias 
(restricted)  of  Aoassiz,  are  synonymous.] 

Fio.  1. 

ASTBOPEOTEIT  HASTINOUE. 

E.  Forbes,  in  '^  Memoirs  of  the  Geological  Survey  of  Great  Britain," 
vol.  ii.  part  2,  p.  478. 

Diagnosis.  A,  radiis  brevibus,  lanceolatis,  acutis^  lateribus  rectisj  angulis 
intermediis  obtusis;  ossiculis  marginalibus  quadrcUiSy  snhceqtialibtu. 

Description, — Rays  short  in  proportion  to  the  rather  broad  flat  body, 
triangularly  lanceolate,  with  very  straight  sides  and  pointed  extremities. 
The  angles  formed  by  their  junction  with  each  other  and  the  body  are 
obtuse.  Their  margins  are  bordered  by  regular  series  of  nearly  equal 
square  plates,  decreasing  but  slightly  as  they  approach  the  apex.  The 
length  of  each  ray  is  about  equal  to  the  diameter  of  the  disk.  There 
are  about  18  marginal  plates  in  each  row.  The  surface  is  covered  by 
quadrate  tessellations,  indicating  the  arrangement  of  the  plates,  which 
probably,  when  the  animal  was  alive,  bore  tufts  of  paxillse  or  coronated 
spines.     The  specimen  measures  two  inches  in  diameter. 

Affinities. — ^The  Astropecten  Phillipsii  is  probably  its  nearest  fossil 
ally,  but  the  form  and  characters  of  its  surface  distinguish  it  con- 
spicuously from  any  other  British  member  of  its  genus. 

Locality  and  Geological  Position. — From  oolitic  beds  (marlstonb)  in 
Yorkshire,  precise  locality  not  known.  In  the  cabinet  of  the  Mar- 
chioness of  Hastings,  who  has  kindlv  communicated  it  for  description 
and  delineation. 

[i.  ii.]  c 
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Fig.  2. 

ASTBOPECTEN  PHn.T.TPSIL 

E.  Forbes,  in  **  Memoirs  of  the  Geological  Survey  of  Great  Britain," 
vol.  ii.  part  2,  p.  478.  ^ 

Diagnosis.  A.  radiis  lanceolalisy  laierihus  rectis,  angulis  intermediis 
valde  ohtusis  ;  ossiculis  marginalibus  ohlongo-quadratis,  spini/eris. 

Description.— TA&k  moderately  developed,  the  arms  being  in  length, 
compared  with  its  diameter,  as  one  and  three-quarters  to  one.  Rays 
slender,  lanceolate,  forming  very  obtuse  angles  at  the  junction  with  each 
other  and  the  body.  Margins  of  the  rays  bordered  with  oblong  qua-  ^ 
drate  plates,  which  are  studded  with  small  tubercles,  probably  marking 
the  points  of  attachment  of  paxillse  ;  on  their  edges  also  are  a  few 
scattered  linear-lanceolate  spines,  which  are  not  equal  to  the  breadth  of 
the  plate.  The  ambulacra  are  bordered  with  semicircular  combs  of 
short  spines.  The  plates  composing  the  skeleton  of  the  body  appear  to 
have  been  oblong.  The  marginal  plates  at  the  angles  are  narrow,  as 
compared  with  those  of  the  ray-borders.  The  diameter  of  the  body  is 
about  an  inch  and  two-twelfths.  The  length  of  the  rays  appear  to  have 
been  about  two  inches  one-twelfth ;  their  breadth,  near  the  jimction  of 
the  rays  with  the  body,  is  about  seveu-twelflhs. 

Affinities. — This  beautiftil  species  bear  a  striking  resemblance  to  the 
recent  Astropecten  aranciacus  and  its  allies.  No  fossil  species  of  this 
genus,  as  yet  figured,  so  clearly  proves  the  true  generic  position  of  the 
extinct  forms  as  this. 

LocaKty  and  Geoloffical  Position. — Engraved  from  a  drawing  by  Mr. 
J.  Phillips  of  a  specimen  from  the  upper  sandy  beds  of  forest  marble, 
I£nton-lane-end,  Yorkshire. 

E.  Forbes. 
April  1849. 
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TEBTIABT  (EOOISTE)  SPECIES  OF  G0NIA8TEB. 

[Genus  GONIASTER.  Agasstz.  (Sab-kingdom  Radiata.  Class  Echinodermata.  Order 
Asteriads.  Family  Goniasterise).  Body  pentagonal ;  a  vent  on  the  dorsal  surface ;  disk 
much  depressed,  flat  when  dead ;  skeleton  composed  of  tessellated  plates,  vanously  studded 
with  granules,  spines,  and  in  many  instances,  pedicellarise ;  rarely  naked;  margins 
bounded  by  two  series  of  large  plates ;  suckers  biserial.] 

Fig   1. 
GONIASTER  STOKESH- 

E.  Forbes,  in  "  Memoirs  of  the  Geological  Survey  of  Great  Britain/' 
vol.  ii.  part  2,  p.  475. 

Diagnosis.  G,  corpore  pentagoncUi,  angulis  longh  productis^  laterihus 
profunde  lunaiis:  ossicidis  lateralibus  superiorihus  disci  oblongo-quctdratis 
depressis  eu  convexiusculis^  brachialibus  guadralis  tumicUs,  extrorsum 
abrupHs  ;  omnibus  punctatis,  inferiaribus  similaribus. 

Description. — Although  I  have  never  met  with  this  very  distinct 
species  in  a  perfect  condition,  numerous  fragments  of  greater  or  less 
dimensions  give  a  very  perfect  notion  of  its  size,  form,  and  proportions. 
The  body  was  pentangular,  with  angles  greatly  produced,  and  even 
attenuated  at  their  extremities  (fig.  1,  a.  and  d,)  into  linear  parallel- 
sided  arms.  The  disk  was  flat,  and,  as  well  as  the  arms,  bordered  by  a 
double  series  of  subquadrate,  steep-sided,  somewhat  nodular,  nearly 
equal,  thick  marginal  plates,  the  sides  of  which  are  quite  equal  in  dimen- 
sions to  the  summits  (fig.  1,  h,  and  c).  These  plates  are  coarsely  but 
rather  regularly  punctated  on  their  exposed  surfaces.  Their  prominent 
nodular  summits  seem  often  as  if  subtruncated.  The  nodular  convexity  of 
each  plate  is  placed  towards  its  marginal  extremity.  The  summits  of  the 
superior  plates  are  more  prominent  than  those  of  the  inferior.  Towards 
the  prolonged  extremities  of  the  arms  these  nodulations  begin  to  dis- 
appear ;  but  the  plates  are  always  highly  convex  in  their  centres,  so  as 
to  be  strikingly  distinct  from  each  other,  and  to  seem  as  if  separated  by 
a  deep  sulcus.  The  extremities  of  the  rays  are  slightly  swollen.  .  They 
terminate  in  a  distinct  small  semicircular  ocular  plate,  bordered  on  each 
side  by  two  (transformed  marginals)  small  oblong  oculars.  The  surface 
[i.  iii.]  D 
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of  the  disk  dorsally  is  covered  with  small  irregular  and  pentagonal 
punctated  flat  plates,  those  towards  the  centre  of  the  rays  arranged  in  a 
more  or  less  distinct  series.  Similar  ossicula  occupy  the  interambulacral 
spaces  beneath.  The  ambulacra  arc  bordered  by  quadrate  stout  plates 
of  moderate  dimensions,  furrowed  on  their  surfaces  by  three  or  four 
strongly  marked  longitudinal  grooves,  which  are  the  lodging-places  of 
Bnmll  ambulacral  spines. 

This  species  must  have  attained  considerable  dimensions.  The  largest 
fragment  figured  (1,&.)  would  indicate  a  star-fish  measuring  at  least 
8  inches  from  the  extremity  of  one  arm  to  the  end  of  that  most  distant,  of 
which  2^  inches  would  go  to  the  disk.  The  marginal  plates  in  this  specimen 
measure  3-16ths  of  an  inch  across,  and  nearly  as  much  high.  The  num- 
ber of  marginal  plates  in  a  full-grown  specimen  was  probably  about 
28  on  either  side  of  each  produced  angle. 

Locality  and  Geological  Position, —  Goniaster  Stokesii  occurs  not 
unfrequently  in  the  London  clay  of  Sheppey.  The  specimens  figured 
were  communicated  to  the  Geological  Survey  by  Mr.  Charles  Stokes, 
and  Mr.  Bowerbank  possesses  a  number  of  frs^mcnts  of  the  same  spe- 
cies. The  peculiar  convex,  nodulose  marginal  plates,  conspicuously 
distinguish  it  from  any  other  tertiary  star-fish. 

Fig.  2. 
G0MZA8TEB  MABaiNATUS. 

E.  Forbes,  in  *•  Memoirs  of  the  Geological  Survey  of  Great  BritaiD," 
vol.  ii.  part  2,  p.  475. 

Diagnosis.  G.  corpore  f—ossiculis  laterafihus  disci  magnis^  oblongis, 
convexiusculiSj  rugosO'punctatiSy  marginatis ;  margine  elevate. 

Description, — All  that  we  possess  of  this  species  is  a  fragment,  con- 
risting  of  five  superior  and  as  many  inferior  marginal  plates,  which, 
however,  present  characters  so  distinct  that  they  cannot  belong  to  any 
other  described  tertiary  star-fish.  The  superior  plates  are  large,  oblong, 
regularly  declining  outwardly,  and  low-sided.  Their  surface  is  but 
slightly  convex,  thickly  punctured  all  over,  and  bordered  laterally  by  a 
distinct  elevated  rim.  The  inferior  plates  are  similar,  but  have  even 
more  elevated  margins,  and  the  rim  is  continued  on  them  across  their 
outer  sides.  What  few  body  plates  are  visible  are  small  and  pimctate. 
The  fragment  measures  one  inch  and  one-eighth  in  length.  The  largest 
plate  is  three-eighths  of  an  inch  in  lengtli,  and  less  than  two-eighths  at 
its  broadest  part 

Locality  and  Geological  Position, — The  specimen  is  from  the  London 
clay  of  Sheppey,  and  was  communicated  to  the  Geological  Survey  by 
Mr.  C.  Stokes. 
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[Genus  ASTRGPECTEN.  Linck.  (Sab-kingdom  Radiata.  Qass  Echinodermata. 
Grder  Asteriadoe.  Family  Asteriae).  Body  Btellate,  few  (five)  rayed ;  no  vent ;  rays  flat 
on  both  sides,  regular ;  sarface  of  body,  and  upper  sides  of  arms  covered  with  paxillse. 
Ambalacra  with  two  rows  of  suckers,  bordered  by  spines.  Margins  of  the  arms  bordered 
by  a  doable  row  of  conspicaoas  plates. — The  genera  Steixaua  of  Nabdo  and  Asterias 
(restricted)  of  Aoassiz  are  synonymous.] 

Fio.  3. 
ASTBOPEOTI^T  OBISPATXJS. 

E.  Forbes,  in  "  Memoirs  of  the  Geological  Survey  of  Great  Britain," 
vol.  ii.  part  2,  p.  479 — (icon.)  Ansted,  '*  Geology,"  vol.  ii.  p.  66^  woodcut. 

Diagnosis.  A,  radiis  late  lanceolatis^  attenuatis^  angulis  intermediis 
vcdde  obtusis ;  ossiculis  marginalibus  anguste  oblongis,  numerosisj  spini/eris; 
disco  lato. 

Description. — Disk  broad,  rays  lanceolate,  broad  at  their  bases, 
attenuated  at  their  extremities,  and  forming  very  obtuse  angles  at  their 
junctions  with  each  other ;  the  lanceolate  portion  of  the  arms  is  about 
one-fifth  longer  than  the  disk  is  broad.  They  are  bordered  by  closely 
set  oblong,  narrow  plates,  very  numerous,  about  36  on  either  side  of  each 
ray  in  the  largest  specimen  examined.  These  marginal  plates  decline 
outwardly.  Those  bordering  the  angles  of  jimction  preserve  their 
dimensions.  All  the  marginal  plates  bear  at  their  exterior  and  superior 
edges  short  obtuse  lanceolate  spines.  The  inferior  marginal  plates  are 
curved  more  regularly  than  the  superior.  The  ossicula  of  the  surface 
and  framework  of  the  disk  are  very  irregular.  The  section  of  an  arm 
shows  that  it  was  of  inconsiderable  thickness,  and,  from  the-  peculiar 
shape  of  the  marginal  plates,  edged  at  the  sides.  The  ossicles  bordering 
the  ambulacra  are  of  con^derable  dimensions.  The  extremities  of  the 
arms  seem  (judging  from  the  fragment  fig.  1,  c),  to  be  much  attenuated ; 
but  the  plates  bordering  them  preserved  the  proportions  of  those  nearer 
the  body.  The  breadth  of  the  disk  in  the  largest  specimen  I  have  seen 
is  one  inch  four-twelfths.  The  rays  are  nine-twelfths  of  an  inch  broad 
at  their  bases.  The  marginal  ossicles  are  four-twelfths  of  an  inch 
broad,  by  less  than  one-twelfth  long.  The  thickness  of  a  ray  is  less 
than  two-twelfths. 

Locality  and  Geological  Position. — In  the  London  clay  of  Sheppey, 
where  specimens  are  not  uncommon.  Those  represented  at  figs.  3  b  and 
3  c,  were  communicated  to  the  Geological  Survey  by  Mr.  Stokes. 
Fig.  3  a  is  a  remarkably  fine  specimen,  in  the  collection  of  Mr.  Bower- 
bank. 
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Fig.  4. 
ASTBOPXXrrEN  AEBCATUS. 

E.  Forbes,  in  "  Memoirs  of  the  Geological  Survey  of  Great  Britain," 
vol.  ii.  part  2,  p.  479. 

Diagnosis.  A,  radiis  lanceolatiSy  angulis  intermediut  rcUde  obtusis,  ossu 
cults  marginalibuK  oblongis  carinatisy  extrorsum  longi  spinosis. 

Description. — ^The  only  fragment  of  this  very  distinct  species  is  the 
greater  portion  of  a  single  arm.  It  exhibits  a  lanceolate,  depressed 
ray,  with  well-marked  oblong  carinated  marginal  ossicula,  bearing 
towards  tlieir  outer  sides  stout  linear  spines,  equal  in  length  to  their 
breadth.  Tlie  spines  are  set  directly  in  connexion  with  tlie  ridges. 
About  19  plates,  and  as  many  spines  in  a  row,  are  preserved.  Th<* 
fragment  measures  nine-twelfths  of  an  inch  in  breadth  at  its  base,  an( 
one  inch  three-twelfths  in  length ;  the  spines  and  plates  are  respectivel) 
about  three-twelfths  of  an  inch  in  length. 

Locality  and  Geological  Position. — This  unique  and  curious  specimen, 
contained  in  the  collection  of  Mr.  Bowerbank,  is  ftx)m  the  London  clay 
of  Sheppey. 

E.  Forbes. 
April,  1849. 
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PB0TA8TEB  SEDaWIOKZL 


[Genus  PROTASTER  Forbes.  (Sub-kingdom  Ra^ta.  Class  Echinodermata. 
Order  Ophiurids.  Family  Euryales.)  Body  circular,  covered  with  sqnamiform  plates; 
genital  openings  in  the  angles  of  junction  of  the  arms  beneath ;  arms  (simple)  formed  of 
alternating  ossicula.] 

Species  Unica.     Protaster  Sedgwickiu    Forbes. 

The  remarkable  fossil,  of  which,  through  the  co-operation  of  Pro- 
fessor Sedgwick,  we  are  enabled  to  give  a  figure,  is  unique  of  its  kind, 
and  has  a  peculiar  interest  in  being  the  only  representative  of  the  tribe 
Euryales  as  yet  discovered  in  the  fossil  state.  I  refer  it  to  that  tribe, 
and  not  to  the  Ophiurce^  with  which  at  first  sight  it  might  be  con- 
founded, on  account  of  the  alternation  of  the  ossicula  of  the  arms,  a 
conformation  of  which  the  Astrophyton  and  other  genera  of  the  former 
group  exhibit  examples,  whilst  it  is  never  seen  in  any  genus,  as  yet 
discovered,  of  the  latter  division.  Like  many  other  Silurian  fossils,  this 
one  afibrds  but  imperfect  materials  for  an  investigation  zoologically  of 
its  characters;  such,  however,  as  are  to  be  seen  in  the  specimens 
hitherto  procured,  are  sufficient  to  enable  us  to  assert  with  certainty 
that  it  is  distinct  both  generically  and  specifically  from  any  known  star- 
fish, whether  recent  or  fossil. 

Description, — The  specimen  figured  consists  of  tolerably  preserved 
impressions  of  the  upper  and  under  side  of  the  disk  or  body,  and  of  por- 
tions of  the  arms.  The  disk  is  circular,  and  shaped  like  that  of  an 
Ophiura.  The  arms  are  five  in  number,  very  narrow,  equidistant,  and 
similar. 

The  upper  and  under  surfaces  of  the  disk  were  covered  by  small, 
similar,  more  or  less  regular,  polygonal  or  crescentic  plates,  imbricated 
in  scale-fashion,  and  having  punctated  surfaces.  Those  of  the  under 
side  of  the  body  are  smaller  and  more  regular  than  those  of  the  upper. 
The  mouth  is  central,  and  rather  small  in  proportion  to  the  disk.  The 
buccal  apparatus  is  composed  of  ten  parts  or  processes,  arranged  in 
pairs ;  half  of  each  springs  from,  the  origin  of  each  arm  in  a  diverging 
manner,  and  meets  the  corresponding  half  to  form  a  lanceolate  tooth- 
[i.  iv.]  E 
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like  projection,  deeply  indenting  the  cavity  of  the  mouth.  Of  how  many 
separate  ossicles  each  of  the  buccal  procc^sscs  was  composed  the  spe- 
dmen  affords  but  very  indistinct  indication.  They  seem  to  affect  a 
slightly  falcate  form  at  their  extremities.  The  arms  were  oomposed  of 
alternating  somewhat  quadrate  ossicula,  the  sides  of  which  were  deeply 
indented  superiorly,  in  order  to  form  spinifcrous  crests.  The  spines 
were  apparently  diort,  and  not  equal  in  length  to  the  length  of  an 
ossicle,  obtuse,  and  few  in  a  row.  The  under  surfaces  of  the  brachial 
ossicula  were  not  indented  laterally.  The  central  portions  of  the  upper 
surfaces  of  the  brachial  ossicles  were  hollowed  out  slightly,  and  the 
sutures  between  them  deeply  impressed.  About  twelve  of  the  brachial 
ossicles  were  imbedded  in  the  disk,  and  the  parts  of  the  dorsal  siirface 
of  the  latter,  corresponding  to  the  arms  and  central  skeleton,  do  not 
present  traces  of  scales,  a  featiu^  seen  in  existing  Euryales. 

The  dimensions  of  Professor  Sedgwick's  specimens  are  as  follows  : — 

Breadth  of  disk,  Of|tlu  inch. 

Ayerage  breadth  between  the  arms,  O^ths  inch. 

Breadth  of  an  arm,  at  its  junction  with  the  body,  (>|^th  inch. 

Locality  and  Geological  Horizon. — Silurian,  from  Ludlow  rocks  at 
Docker  Park,  near  Kendal,  Westmoreland  (specimen  figured),  asso- 
ciated with  Encrinites,  and  at  Benson  Knot,  also  near  Kendal,  in  hard 
sandstones,  full  of  characteristic  Ludlow  fossils.  Collected  by  the  Rev. 
Professor  Sedgwick  and  Mr.  John  Ruthyen. 


ExFIiANATION  OF  THE  PuiTE. 

Fig.  1,  onder,  and  F!g.  2,  upper  ude  of  the  Docker  Park  specimen.  Fig.  3.  Restora- 
tion to  show  the  probable  form  and  appearance  of  the  animal.  Fig.  4.  Diagram  of  base 
of  an  arm,  buccal  procefses,  and  position  of  ovarian  openings. 

Edward  Forbes. 
April,  1849. 
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8ALENZA  PEB80NATA. 

[Genus  SALENIA.  Gray.  (Sab-kingdom  Radiata.  Class  Echinodermata.  Order 
EchinidaB.  Family  Cidarites.)  Body  subglobose.  Interambulacral  segments  Tery  broad, 
bearing  (few)  primary  imperforate  tubercles ;  ambulacral  areas  Tery  narrow,  without 
primary  tubercles ;  pores  in  single  file ;  summit  crowned  with  a  complicated  anal  disk, 
composed  of  five  ovarian  and  five  ocular  plates,  and  one  supra-anal  plate ;  anus  excen- 
trical ;  spines  of  two  orders,  the  primaries  long,  slender,  and  cylindrical. — I  regard  the 
genera  Peltastes  and  Goniophobus  of  Agassiz,  as  sections  of  the  genus  Salenia.] 


Sykonyms.  Echirms  petaliferus  (Desmarest,  MSS.)*  Befrance,  in 
the  37th  volume  of  the  Diet,  des  Sciences  Naturelles,  p.  101  (1825)  [it  had 
previously  been  clearly  figured,  but  without  a  name,  by  Parkinson,  in  the 
3rd  vol.  of  ^^  Organic  Remains,"  pi.  1,  f.  12].  Echinus  areokUuSy  KoNia. 
Icones  Sectiles  (1825),  Fig.  100  (wrongly  so  named,  not  being  the  species  of 
Wahlenberg).  Cidaris  scutiger,  Munster  in  Gold  fuss,  Petref.  Germ., 
p.  120.,  pi.  xlix.,  f.  4  (1826).  Salenia  scutiger.  Gray,  Zool.  Proc,  part  3, 
for  1835,  p.  58.  Echinus  (Salenia)  petaliferus^  Roemer,  Verst.  Nord 
Deutschen  Kreide-Geb.  (1840),  p.  30.  Salenia  scutigera^  Agassiz,  Echin. 
Suiss.,  ii.,  p.  89,  t.  23,  f.  1-5,  and  Monog.-des  Salenies,  p.  12,  t.  2,  f.  1-8? 
Salenia  personata^  Agassiz  (who  states  that  it  is  the  MSS.  Cidaris  per* 
sonata  of  Defrance),  Monog.  des  Salenies,  p.  7,  f.  1-8.  Salenia  pettdifera^ 
Agassiz,  Monog.  des  Salenies,  p.  9,  t.  1,  f.  17-24.  S,  personata  and  S, 
scutigeray  Agassiz  and  Desor,  Cat.  Raisonn^  des  Echinides,  Annales  des 
Sc.  Nat.,  3rd  series,  Zool.,  vol.  vi.,  p.  341  (1846). 

Probable  variety.  Salenia  gibba,  Agassiz,  Monog.  des  Salenies,  p.  13, 
t.  2,  f.  9-16. 

Diagnosis.  S.  testd  suborbiculariy  dorso  subdepressOj  ared  anali  magnd^ 
assulis  hsvigatisy  suturis  assularibus  punctatis^  punctis  parvis  circularibus 
seu  triangularibusy  margines  assularum  vix  denticulantibus ;  areis  inter- 
ambulacralibus  in  medio  late  granulosis. 

In  lettering  our  plate  Salenia  personata^  we  follow  the  nomenclature 
of  the  general  catalogue  of  Echinidse  by  Agassiz  and  Desor,  but  do  so 
not  without  doubts  of  the  justice  of  the  nomenclature  therein  proposed, 

[l.  v.]  F 
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and  can  certainly  offer  no  objections  to  the  adoption  of  the  specific  appel- 
lation petalifera^  in  preference  to  tlie  other  names  cited  in  our  synonyms. 

Parkinson  gave  a  creditable  figure  of  tliis  curious  sea-urchin,  along  with 
that  of  another  and  very  distinct  species  (the  Salenia  omata  of  Agassiz, 
MSS.),  which  has  often  been  cited  by  mistake  as  identical  with  its  com- 
panion. Defrance  identified  a  French  species  with  Parkinson's,  and 
adopted  Desmarcst's  manuscript  name  of  petalifera.  It  would  appear, 
however,  from  the  statement  of  Professor  Agassiz,  in  his  monograph  of 
Salenia,  that  Defrance  himself  used  the  name  personata  for  a  fossil  which 
the  distinguished  naturalist  of  Neuchatel  regards  as  the  type  of  the 
species  before  us.  The  Salenia  figured  by  Goldfuss,  under  the  name  of 
Cidaris  scutiger^  does  not  seem  to  me  to  difler  essentially  from  our  Bri- 
tish species,  and  I  cannot  see  those  distinctions  which  Agassiz  has  pointed 
out  between  it  and  the  one  we  figure,  at  least  in  Goldfuss's  excellent 
representation ;  though  that  figured  by  Agji^iz  himself  as  scutiger^  cer- 
tainly presents  diflerences,  especially  m  the  indentations  of  the  sutures 
of  the  anal  plates,  which  may  indicate  a  distinct  variety  if  not  species. 

Description. — Body  subglobose,  depressed  above,  divided  into  five 
equal  portions  by  the  five  series  of  ambulacral  plates,  which  stand  out 
rather  more  prominently  than  the  interambulacrals.  Anal  disk  broad 
and  slightly  convex  in  some  specimens,  much  more  so  than  in  others  ; 
its  outline  is  slightly  sinuous.  The  centre  of  it  is  occupied  by  the  supra- 
anal  plate,  which  is  of  a  hexagonal  shape,  broader  than  long,  prominent 
dorsally  and  centrally,  excavated  in  form  of  crescent  to  make  the  anterior 
margin  of  the  anus.  In  front  of  it  is  the  anterior  ovarian  plate,  lyrately 
oblong,  longer  than  broad,  broadest  posteriorly  and  centrally,  perforated 
in  the  centre  by  a  large  ovarian  pore.  The  lateral  ovarian  plates  are 
similar  in  form,  but  rather  shorter.  All  have  their  frontal  or  free 
margins  prominent  in  the  centre.  The  posterior  ovarian  plates  resemble 
the  others,  except  that  their  superior  and  inner  angles  are  trimcated 
crescentically,  and  strongly  margined,  to  go  towards  the  formation  of  the 
anal  rim.  They  are  all  perforated  by  ovarian  pores,  more  or  less 
marginated.  In  many  specimens  the  anal  rim  partially  encroaches  on 
the  posterior  ovarian  pores.  The  ocular  plates  are  of  much  smaller 
dimensions,  transversely  and  subtriangularly  oblong,  their  inner  sides 
forming  the  prominent  portions  of  tlie  triangle,  and  their  frontal  margins 
the  bases.  Their  inner  sides  unite  with  the  inferior  and  lateral  parts  of 
the  neighbouring  ovarian  plates,  the  superior  and  lateral  parts  of  which 
unite  with  each  other,  and  their  superior  margins  with  the  supra-anal 
plate.  At  the  angles  of  junction  of  every  three  plates  is  a  deep  exca- 
vation or  punctation,  and  another  in  the  centre  of  the  line  of  union 
between  every  two  plates.  Thus  there  are  nine  punctations  aroimd  the 
borders  of  the  three  anterior  ovarian  plates,  six  around  each  of  the  pos- 
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tenor  ovarians,  and  three  around  each  of  the  oculars.  The  pits  at  the 
junction  of  three  plates  are  triangular,  those  at  the  junction  of  two, 
circular.  They  are  never  prolonged  as  linear  notches  into  the  substance 
of  the  plates.  The  STirfaces  of  the  latter,  in  a  few  rare  specimens, 
exhibit  indistinct  indications  of  radiated  ribbing.  The  anus  itself  is 
subcircular,  slightly  inclining  to  transversely  oval.  It  is  bordered 
by  a  very  prominent  rim,  formed  of  the  elevated  margins  of  the  pos- 
terior ovarian  and  supra-anal  plates.  The  sutures  of  parts  of  the  rims 
appear  in  many  specimens  as  if  consolidated. 

The  ambulacra  are  composed  of  two  slightly  sinuous  poriferous  grooves, 
and  separated  by  the  ambulacral  spaces.  The  latter  are  narrow,  and 
through  a  great  part,  of  nearly  equal  dimensions.  Each  ambulacral 
plate  bears  a  marginal  tubercle,  and  one  or  two  smaller  ones  on  its 
inner  or  central  side.  The  marginal  tubercles,  being  nearly  of  an 
equal  size,  form  a  closely  ranged  border  to  the  ambulacral  spaces ;  the 
interspace  between  the  borders  is  occupied  by  alternating  tubercles 
of  smaller  dimensions.  The  poriferous  avenues  are  depressed  and  very 
narrow.  The  pairs  of  pores  are  ranged  in  single  file,  except  immediately 
near  the  mouth,  where  they  are  double  and  triple  ranked.  Each  pore 
is  separated  from  its  fellow  by  a  rather  prominent  ridge.  The  inter- 
ambulacral  spaces  are,  in  their  centres,  three  times  the  breadth  of  the 
ambulacrals.  They  are  composed  of  few  plates,  some  of  which  bear 
areolated  spaces,  surrounding  primary  spiniferous  tubercles.  These  are 
borne  on  elevated  prominences,  which  form  a  dentated  margin  aroimd 
their  bases.  The  primary  tubercles  are  not  equal  in  diameter  to  the 
breadth  of  the  rings  surrounding  them.  The  edges  of  these  circles 
are  bordered  by  a  rather  scattered  series  of  secondary  tubercles,  usually 
about  seven  in  number.  Of  the  primary  tubercles  and  their  areolae, 
there  are  three  most  conspicuous  on  each  interambulacral  area,  two  to 
the  left,  and  one,  nearly  centrical,  on  the  right  side.  Down  the  centre 
of  each  interambulacral  area  runs  undulating  an  elevated,  but  plane 
space,  occupied  by  tertiary  tubercles,  closely  and  rather  irregularly  set, 
bordered  by  the  secondary  tubercles  which  boimd  the  rims  of  the 
areoke.  There  are  no  tertiary  tubercles  in  the  spaces  between  one  areola 
and  another  of  the  same  vertical  series. 

The  mouth  is  round,  and  not  very  large,  as  compared  with  the  dia- 
meter of  the  body.  Its  margin  is  deeply  notched  opposite  each  poriferous 
suture,  and  sinuated  in  the  interambulacral  intervals.  It  is  bordered 
all  round  by  a  more  or  less  thickened  rim. 

In  a  well-grown  specimen  there  are  about  38  pairs  of  pores  in  each 
series,  and  about  18  bordering  secondary  tubercles  on  each  side  of  an 
ambulacral  space. 

As  yet  the  spines  are  unknown. 
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Dimennaru  of  a  weU'farmed  example. 

Diameter Oj^  ano. 

Height 0^    ,, 

Breadth  of  anal  ditk  •     # ^    y » 

Breadth  of  aa  ambolaoral  area ^    >  f 

Breadth  of  an  interambolaeral  area      .     •     •  0^    >  9 

Breadth  of  month <^    •  9 

Locality  and  Geological  Po«YiV>w.— Plentiful  in  the  uppee  green- 
sand  at  Warminster.     (Survey  Collections.) 

Foreign  DiitribtUion. — In  the  Craie  chloritee  of  France,  Bavariai 
and  Minorca,  and  Hills-conglomerat  of  North  Germany, 


Explanation  of  the  Puite. 


Figs.  1,  %  and  3.  Upper,  under,  and  lateral  viewi  of  a  Wanniniter  specimen.  Fig.  4. 
Genito-anal  disk.  Fig.  5.  Two  ambnlaoral  areas,  and  one  interambulacral  greatly  mag« 
nified.  Fig,  6.  Arrangement  of  the  pairs  of  pores  near  the  mouth.  Fig.  7.  Ambnlacral 
plates  and  pores.  Fig.  8.  Relative  arrangements  of  ambulacral  and  interambulacral 
plates.  Fig.  9.  An  interambulacral  plate,  with  its  tubercles.  Fig.  10.  A  primary  tubercle 
seated  on  its  pedicle^  with  the  sorroonding  secondary  tubercles,  seen  in  profile. 

£.  Forbes. 
April,  1849. 
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Decade  I.    Plate  VI. 


ZXmZNUS  GBANULOSUS. 

[Genus  ECHINUS.  Livvjeus,  (Sub-kingdom  Radiata.  Class  Echinodennata.  Order 
Echinids.  Family  Cidarites.)  Body  more  or  less  spherical;  ambulacral  and  inter- 
ambulacral  segments  developed,  bearing  on  their  plates  tubercles  of  various  sizes ;  anus 
centrical,  not  furnished  with  regular  calcareous  valves,  surrounded  by  a  circle  of  five 
ovarian  and  five  ocular  plates,  all  perforated ;  ambulacral  avenues  composed  of  pairs  of 
pores  ranged  in  series  of  three  or  more ;  spines  of  one  order.] 

Synonyms.  Echinus  graiitdosuSy  Munster,  in  Goldfuss,  Pet.  Germ., 
p.  125,  pi.  49,  f.  5  a,  h.  Echinus  BennetticB^  Kcenig,  Icon.  Sect.,  p.  35. 
Echinus  granulosus^  Grateloup,  Mem.  Ours,  foss.,  p.  82.  Echinus  grunU" 
losus,  DuJARDiN,  in  second  edition  of  Lamarck,  An.  sans  Vert.,  vol.  iii., 
p.  372.  Arhacia  granulosa^  Agassiz,  Cat.  Syst.,  p.  12.  Morris,  Cat. 
Brit.  Fos.,  p.  48.  Agassiz  and  Desor,  Cat.  Rais.  des  Echinides,  Ann.  des 
Sc.  Nat.,  3rd  Sen,  vol.  vi.,  Zoologie,  p.  356. 

Diagnosis.  E,  assulis  numerosisy  cenlrq-lcUeralibus  angustissimisy  dense 
tuberculatis ;  tuber cidis  primariis  parvis  cequalibuSy  regulariter  in  seriebus 
horizontalibus  dispositis ;  ports  ambulacralibus  in  seriebus  triplicibus  verti' 
calibus  et  ut  in  ordine  simplici  disposiiisy  sed  prope  orem  verh  subobliquis. 

This  pretty  and  plentiful  little  fossil  urchin  was  first  figured  as  Bri- 
tish, though  very  imperfectly,  by  Mr.  Konig,  in  his  "  Icones  Sectiles," 
under  the  name  of  Echinus  Bennettice,  and  as  a  German  species,  by 
Goldfuss,  under  the  name  of  Echinus  granulosusy  given  it  by  Munster. 
The  figure  and  description  in  the  "  Petrefacta  Germanica  "  are  so  com- 
plete, that  we  cannot  hesitate  to  adopt  the  name  by  which  this  fossil  is 
known  to  geologists  and  collectors. 

In  recently  published  catalogues  it  figures  as  a  species  of  Arbacia^ 
and  in  the  "  Catalogue  Raisonn^  des  Echinides  "  of  Agassiz  and  Desor 
heads  the  second  type  of  that  genus — the  section  in  which  the  tubercles 
are  described  as  uniform  all  over  the  siurface  of  the  shell.  Echinus 
monilisy  a  species  bearing  considerable  resemblance  to  that  before  us, 
and  well  known  both  in  the  fossil  and  recent  state,  having  been  found  in 
French  and  British  upper  tertiaries,  and  by  myself  alive  in  the  Medi- 
terranean, is  placed  by  the  authors  quoted  at  the  head  of  their  first  type 
of  the  genus.  Arbacia  is  a  group  of  EchinidcSy  foimded  by  Mr.  J.  E. 
Gray  in  1835  (Zool.  Proc.,  part  3,  p.  58),  for  a  section  of  the  genus 
[i.  vi.]  G 
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Krhinn.*^  in  which,  arronlinp  to  tlu*  foiiiiiIiT.  th«*  InhIv  Ib  ilt*pmBed«  the 
aiiilmliuTal  an'as  \<Ty  narmw,  thi*  ainf>iil:u*ni  luimiw.  ((tnii):hu  and  ron- 
talninir  ]Niirs  nf  {Nins  niiipMl  in  a  >ini:li*  mw,  tht*  ovarian  and  inter- 
ovarian  ])1at<'s  niidiUr-si/rd,  and  the  anns  ('o\i*nMi  hv  four  vaUt**.     The 
tvjM's  (it*  thi.-i  <;<'nii.s  su*  cited  h\  it.**  founder,  an*  the  Echinus  jnutufotMM 
of  I^anian'k  and  the  K.  j'Uiirttiftittis  of  tlie  si  me  author.     'IIk*  prnua  if 
a  L'(N)d  ont*,  thoupih  it.«  chanirtemi  wen*  |Hirtially   ini>underst(Nid   by  iti 
fount hT.  for  the  ainhulaenil  |Mires  an*  not  un:s«Tial.     It  pn'Mrnts  a  tctj 
peculiar  and  umh'serilHMl  stnntun'  nf  tlie  iN'ular  phites.  Tlie  cliaFacten 
of  ArfKicia^  as  jriven  hy  Api.*.**!/,  an*,  however,  ahojiether  ditToivnt  from 
tho^e  just  cited,  tor  ht*  contine.'i  it  to  **Mnal1  ^ullp|lluTical  urchina,  having 
the  test  cnven'd  liy  nunit»n»us  little  sniiNitli-U'imMl  ini|M«rforate  tuberrlca« 
rangeil  in  nuniemus  niws  on  the  inteninihuhicral  are.i\  and  tfumetines 
also  on  the  anihulacnil  oncii.     Ton's  rani;etl  in  a  ^inlpIo  >«ricA.     Mouth 
circular,  without  divp  notches,      (lenital  n|i|Niratus  narrow  and  ring- 
sha])(*il/*     All  the  siR*cies  enumerated  in  his  s\no|isi8  an*  nvtaoeoua  or 
tertiary  fosttils.     The  Arbaciw  of  (i ray  an*  t^ln^feraMl  to  Eehinoeidaris 
of  I>*smouIin»,  a  geniid  synonymous  with  ArUiciti^  \\\  the  aenae  of  iti 
founder^  definition.     In  that  »*ns4*  the  S4*venil  fcMiiU  enumerated  under 
Arlnwia^  in  tlitr  ^*  Catalopii*   Kaisonne  des  flehinides**  cannot    be   to 
called/  for  neith«T  Kthinn*  twmilis  nor  Erhiwix  tfranuhtsus  partake  of 
its  characten*.     They  an\  in  f'u-t,  tnie  Kchim^  as  I  liave  elaewherr 
shown,  when  descrihin^  the    living    A*,   immiiis^  and  am    preparai    to 
prove,  with  re.^pect  to  the  fo^sil  A',  t/ninuhwiji,  that  neither  the  degjree 
of  convexity  of  .^hell,  or  ahundaiuv  of  spinifennis  tulHTeles,    or  the 
arrangi'ment  of  the  ]K)n»s  (which  an*  not  in  simple  series),  vr  the 
tun*  of  the  mouth  or  of  the  p*uital  ap]Kinitus,   can  warrant  the 
tution  of  u  generic  pniup  distinct  fn>ni  /\r/iinus^  u.Mng  the  word   in  iti 
n*strict4*d  SKMise,  for  the  ^species  iti  ipiestion. 

Drsrriptiou. — The  Inidy  \aries  in  >hape  fri»ni  >ul>-clohuIar  (as  in 
ti^.  2),  to  s>uh-i'onicaI  (as  in  tiL'.  .'>).  and  to  tlie  unanned  eve  n*«i«*niblef 
a  ininiatun*  niehm,  >tud'ie(l  ii\er  li\  iiiihuti'  uiiiforni  lulNTrh'^,  and 
divided  into  live  hroiid  and  Tni*  iiarrnw  j-iL-irn-nt-.  li\  iiam»w,  de|in>»A*d, 
punctured  furnjws,  ra<liatinLr  aiM.\e  fV*  :!i  ;i  ij-i  !i-  nt*  ajMial  |ilates,  sur^ 
rounrling  a  cential  |M'rtnra:i<.n,  aii-i  ci.-..\.  i-..'  l  In!-,  t  .wanls  a  much 
larcrcr  centnd  (iiciilar  ontii'e. 

Theainhulacr.il  and  iiitfranilMila.':*.:!  m'i:ii:-  :;t.*,iri'  ii»ni|Mi*ed  of  .^iimil.ir 
polygonal  ])latrs,  \ery  iiunii'nMi-.  'I'Iim-i-  nt'  tls.*  tiMiiiiT  are  >}i«»rtl\ 
nhlong,  thn>e  of  tlic  lattiM*  \(T\  iiasTou  in  urtlr.il  .;  jiiii.-'.«  n-.  W\  an.. 
coven-il  l»y  .-mail,  iniperfoiMT.-.  tiil.  K-.-rt  j.ii!.;:ir\  ti.':-  id.-,  -^i-paratiul  l»v 
nilmite  >ecoM<!ary  oiu  >.  '1  lir  tMiJi.M*  .'i:«'i;.-  w.  ;■■■  j.-i.!m!.|\  ^pinift-rnu?. 
tin;  latter  proJKiMy  iiniirate  tlir  pM-iiij-.i  nf  n;--  "  .i.-i  -  «■!  |'«'«iir,.li.|j.i.,._ 
Tlic  tubiTck'.-   of  Iwith  the  anii'iili'Tal    a:  '1    i:.i'r.iiiil»ula«'i"il  platt-s  are 
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similar,  but  on  the  former  the  secondary  granulations  are  more  numerous 
than  on  the  latter.  On  the  ambulacra!  plates  the  primary  tubercles 
are  ranged  m  a  single  line,  transverse  to  the  form  of  the  test,  giving  the 
surface  a  lineated  aspect.  In  some  specimens  they  fall  so  directly 
under  each  other,  as  to  give  the  appearance  of  vertical  as  well  as 
horizontal  granulations.  There  are  about  eight  or  nine  primary 
tubercles  on  a  central  interambulacral,  and  three  on  an  ambulacral 
plate.  The  line  of  junction  of  the  two  series  of  interambulacrals,  and 
sometimes  of  the  ambulacrals  in  each  segment,  is  not  unfrequently 
strongly  marked.  In  such  specimens  the  interambulacrals  occasionally 
exhibit  a  tendency  to  vertical  carination.  Opposite  each  plate  are  three 
pair  of  pores  in  the  ambulacral  sulci,  which  are  very  narrow,  and  run 
almost  straightly  down  the  sides.  The  number  of  pores  are  a  multiple 
of  the  number  of  plates  by  three.  The  pores  appear  to  form  a  single 
series,  but  are  not  really  so  arranged,  as  we  may  convince  oiu'selves  by 
tracing  the  poriferous  avenues  to  their  junction  with  the  mouth.  As  they 
approach  that  orifice  they  exhibit  a  tendency  to  form  oblique  rows,  and 
at  length  definitely  fall  into  ranks  of  tlirees  (fig.  11).  Hence  the 
distinction  between  the  genus  Arbacia  (in  the  sense  used  by  writers  on 
fossils)  and  Echinus^  founded  on  the  arrangement  of  the  pores  in  a  single 
series  in  the  former,  and  in  many  series  in  the  latter,  is  a  mistake.  This 
is  quite  as  plainly  seen  m  the  so-called  Arbacia  monilis,  where  the  pairs 
of  pores  are  ranked  in  fours  so  distinctly  all  over  the  shell  that  it  is 
strange  such  an  arrangement  should  have  been  overlooked.  In  an 
undescribed  green-sand  urchin,  brought  from  Portugal  by  Mr.  Daniel 
Sharpe,  the  general  aspect  of  the  shell,  the  arrangement  of  tubercles, 
&c.,  so  closely  resemble  the  species  we  are  describing,  that  at  first 
sight  they  seem  identical,  but  when  the  poriferous  avenues  are  examined, 
the  pairs  of  pores  are  seen  to  fall  into  very  oblique  and  unmistakable 
ranks  of  threes  throughout.  The  mouth  is  circular,  rather  small  in 
proportion  to  the  base,  and  very  slightly  notched  opposite  the  ambu- 
lacral furrows.  The  anal  and  ovarian  circle  is  small  in  proportion, 
being  about  two-fifths  of  the  breadth  of  the  mouth.  The  diameter  of 
the  ovarian  and  anal  circle  is  to  the  mouth  as  the  maximum  breadth  of 
the  ambulacral  to  that  of  the  interambulacral  segments.  The  anus 
was  not  protected  by  definite  and  symmetrical  testaceous  valves.  The 
ovarian  plates  are  subtriangular,  and  perforated  in  their  centres  by  a 
conspicuous  oviducal  pore.  One  of  them  is  in  some  specimens  slightly 
larger  than  the  rest,  and  exhibits  traces  of  a  madreporiform  tubercle. 
The  ocular  plates  are  small,  and  angularly  reniform ;  the  perforation 
for  the  ocelli  is  in  the  central  angle  of  their  excavated  and  outer  mar- 
gins, thus  prejsenting  a  slight  abnormality  of  position.  The  ovarian 
circle  is  exacfly  the  diameter  of  the  widest  and  most  central  portion  of 
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the  ambulacral  segments,  as  the  luouth  is  of  the  interauibulacral.     I 
have  not  met  witli  the  spines.     The  shell  is  thin. 

The  largest  example  I  have  seen  measured  eight-twelfths  of  an  inch 
in  diameter.  The  proportion  of  elevation  to  breadth  varies  in  almost 
every  individual,  and  is  quite  as  variable  as  it  is  well  known  to  be  in 
the  recent  Echinus.  The  specimen  mentioned  was  five-twelfths  of  an 
inch  In  height,  and  had  34  plates  in  vertical  succession,  composing  each 
half-segment,  and  consequently  there  were  above  100  pairs  of  pores  in 
each  avenue,  indicating  as  many  suckers. 

In  four  examples  from  the  same  locality  the  proportion  of  diameter 
to  height  was  respectively  as  17  to  10,  15  to  11,  12  to  11,  and  12  to  8. 
The  Arhacia  conica  of  Aga^iz,  of  which  we  have  no  other  description 
tlian  that  it  is  near  ^ranuiosa,  *'  Mais  plus  haute  et  plus  conique," 
cannot,  therefore,  be  regarded  as  a  species,  or  even  as  a  marked  variety. 
With  the  variations  of  proportion  the  shell  becomes  more  or  less 
globular. 

Locality  and  Geological  Position, — Very  abundant  in  the  upper 
green-sand  of  Warminster.    (Survey  Collection.)     Chute  Farm,  Wilts. 

On  the  Continent  it  was  first  noticed  in  the  upper  green-sand  of 
Regensburg,  in  Bavaria.  It  occurs  in  France  in  the  Craie  chloritee  of 
risle  d'Aix,  Le  Mans,  and  {Arbac.  conica)  Calvados. 

The  Ediinus  peloSy  from  the  Neocomian  of  the  canton  of  Neuchatel, 
is  its  nearest  ally  and  predecessor. 

M.  Grateloup  states  that  it  is  found  at  Dax,  and  in  the  white  chalk  of 
Pouillon. 


Explanation  of  tue  Plate. 

Fig.  1.  A  specimen  of  ordinary  dimensions,  seen  from  above.  Fig.  2.  The  same  from 
the  side ;  and  Fig.  3,  from  below.  Figs.  4,  5,  and  6.  Outlines  of  specimens  of  different 
ages,  showing  extreme  variations  of  form.  Fig.  5  appears  to  be  the  Arhacia  conica  of 
Agassiz.  Figs.  7  and  8.  Upper  and  under  magnified  views,  showing  the  arrangement  and 
articulations  of  the  plates,  which,  for  better  display,  are  partly  represented  without  their 
tubercles.  Fig.  9.  The  circle  of  ovarian  and  ocular  plates.  Fig.  10.  Ambulacral  and 
intcrambulacral  plates,  with  portions  of  avenues  taken  from  the  central  portion  of  the 
side,  showing  the  arrangements  of  the  primary  and  secondary  tubercles.  Fig.  11.  Portion 
of  avenues  near  the  mouth,  showing  that  the  apparent  single  arrangement  of  the  pairs 
of  pores  is  deceptive,  and  that  they  are  really  three-ranked.  Fig.  12.  One  of  the  primary 
tubercles,  seated  on  its  elevated  base,  and  surrounded  by  secondary  granules. 

E.  Forbes. 
April,  1849. 
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Decade  I.     Plate  VII. 

GALEBITES  (DISOOIDEA)  SXTBUOULUB. 

[Grenos  GALERITES.  Lamabck.  (Sub-kiDgdom  Radiata.  Class  Echinodermata. 
Order  £k:hinidflB.  Family  Cassidulidse.)  Body  more  or  less  hemispherical,  always  tumid ; 
ambulacra  simple,  continuous,  radiant ;  mouth  central,  inferior  ;  anus  inferior  or  sub- 
mar^nal ;  tubercles  perforate.] 

[Sub-genus  Discoidea,  Body  hemispheric,  circular,  flat-based ;  tubercles  in  regular 
series;  inside  strengthened  by  strong  ribs.] 

Synonyms.  Discoides  subuculus,  Klein,  t.  14,  f.  57  (copied  in  Enc. 
IVIeth.,  pi.  153,  f.  14-17).  Echinites  subuctdusy  Leske.  ap.  Klein,  p.  171. 
Echinus  subuculus^  Gmelin,  p.  3183.  Galerites  rotularis,  Lamarck,  An. 
sans  Vert,  iii.,  p.  309.  Discoides  subuculus^  Parkinson,  vol.  iii.,  p.  21, 
pi.  II.,  fig.  7.  Galerites  subuculus,  Goldfuss,  p.  129,  pi.  41,  f.  2.  Dis- 
coidea  subuciduSj  Bronn,  Lethsea,  p.  615,  t.  29,  f.  29.  Discoidea  rotularis, 
Gray,  Ann.  Phil.,  1825  ;  Aoassiz,  Prod.,  p.  186.  Discoidea  subiumlusy 
Desor,  IVIon.  Gal.,  p.  54 ;  Aoassiz  and  Desor,  Cat.  Rais.  des  Echin.  Ann. 
Sc.  Nat,  3rd  Ser.,  t.  7,  p.  146.  Galerites  {Discoidea)  subticulus,  Roemer, 
Nord  Deutsch.  Kreide  Geb.,  p.  31 ;  Muller,  Aach.  Kreideformation,  p.  8. 

Diagnosis.  G.  (Discoidea)  parva^  hemisphcerica^  plus  minusve  con^ 
vexa,  marginibus  rotundatis,  ventre  plus  minusve  excavato;  areis  ambula^ 
crcUibus  centrO'lateralibus  dimidium  arearum  interambulacralium  adiequan" 
tibus  ;  ano  magno;  ctssulis  ambulacralibus  4  ad  assulam  interambulacrcUem. 

Var.  a.  Ambitu  orbicidari,  marginibus  compress iusculis, — D,  subuculus 
auctorum.     Loc,  in  arend  viridi. 

Var.  fi,  Ambitu  subpentagonali,  marginibus  rotundatis. — D,  in/era^ 
Desor,  Cat.  Rais.,  p.  147  ?     Loc,  in  cretd  albd, 

A  wretched  figure  in  Plott's  "  History  of  Oxfordshire,"  (1677,  p.  140, 
pi.  8,  f.  9,)  is  supposed  to  be  the  first  representation  of  tliis  fossil.  It  is 
described  by  Plott,  as  a  "  Button-stone  from  Teynton,  a  mere  production 
of  nature,  except  we  should  take  it  for  a  new  sort  of  cchinite  not  yet 
discovered,  which  is  wholly  left  to  the  reader's  choice."  Lister,  in  his 
book,  "  De  Lapidibus  Turbmatis,"  copies  it  as  an  echinite.  Klein 
quotes  the  same  figure  for  his  Discoides  subuculus^  and  gives  figures 
himself  (t.  14,  f.  57)  suflBciently  recognisable.  It  is  the  type  of  the 
genus  Discoides  of  Klein,  separated  by  that  author  from  his  genus 
[i.  vii.]  II 
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Conulus^  of  which  Galerites  albogalerus  is  the  type.  Leskc,  in  his 
edition  of  Klein  (p.  171),  reunites  the  genera,  and  describes  the  species 
in  detail.  He  remarks,  however,  that  the  figure  of  Plott  is  too  doubtful 
to  be  quoted  as  a  representation  of  the  Echinites  subuculus,  and  that  it 
seems  rather  to  represent  a  madrepore.  He  exercises  more  critical 
judgment  in  tlie  examination  of  his  references  tlian  is  shown  by  some 
of  his  successors ;  who,  indeed,  whilst  quoting  him,  do  not  appear  to 
have  read  his  text  He  rejects,  also,  a  figure  in  Langius,  whose  work 
I  have  not  been  able  to  see.  Since  then  it  has  been  figured,  seldom 
very  well,  by  Alexander  Brogniart^  from  French  specimens,  by  Goldfiiss 
and  Bronn  from  Grerman  examples,  and  by  Parkinson  (badly)  from 
English  ones.  The  latest  and  best  representation  is  that  given  in  the 
"  Monograph  of  Galerites,"  by  Desor. 

Description. — The  body  exhibits  an  outline  exactly  orbicular,  or 
occasionally  exhibiting  a  very  slight  tendency  to  a  pentangular  contour. 
It  is  regularly  convex  above,  but  to  a  greater  or  less  degree  in  different 
specimens,  exhibiting  every  gradation  of  variation,  fix)m  prominently 
conical  to  subdepressed.  The  upper  surface  is  divided  into  five  broad 
and  five  narrow  segments,  by  the  avenues  of  pores,  which  regularly 
radiate  from  the  ovarian  circle  crowning  the  siunmit.  The  under 
smface  is  more  or  less  flattened,  with  more  or  less  rounded  margins, 
and  a  more  or  less  concave  centre,  in  die  middle  of  which  is  the 
circular  mouth,  and  between  the  mouth  and  the  posterior  margin  a 
large  oblong  anus. 

The  interambulacral  segments  are,  in  their  widest  part,  rather  more 
than  twice  the  breadth  of  the  ambulacrals.  The  plates  composing  their 
dorsal  portion  rarely  exceed  13  in  number  in  full-grown  specimens,  of 
whatsoever  shape.  The  central  ones  are  broader  than  long ;  those  near 
the  summit  more  and  more  nearly  of  equal  dimensions  in  both  direc- 
tions :  but  whatever  be  their  horizontal  diameter,  their  vertical  measure 
is  nearly  the  same  in  all.  Their  surfaces  are  thickly  studded  with 
minute  secondary  granules,  more  or  less  regularly  arranged,  often 
appearing  as  if  placed  in  horizontal  scries.  Each  plate  exliibits  a  more 
or  less  distinct  subcentral  carination,  so  that  in  many  specimens  the 
interambulacral  spaces  appear  as  if  partitioned  by  two  diverging  keels, 
one  on  each  side  of  the  line  of  junction  of  the  interambulacral  plates. 
In  the  line  of  carination  each  plate  bears  a  promhient  primary  tubercle, 
and  in  an  horizontal  row  with  it,  towards  the  interambulacral  suture, 
are  two  or  three  others  similar  in  size  and  shape  ;  whilst  on  the  other 
division  of  the  plate,  towards  the  avenue,  two  or  more  similar  tubercles 
are  also  seen,  placed  in  two  oblique  series  with  reference  to  the  position 
of  the  tul>ercle  on  tlic  carina.  Consequently,  on  the  avenue  side  of 
each  carina,  in  the  interambulacral  spaces,  the  tubercles  appear  as  if 


BRITISH  FOSSILS.  O 

arranged  in  ascending  oblique  rows ;  and,  on  the  centro-sutural  side, 
in  horizontal  rows.  Towards  the  margin  the  tubercles  become  more 
numerous,  and  sometimes  less  regularly  disposed.  The  plates  of  the 
ventral  surface  are  of  equal  vertical  dimensions  with  those  of  the  dorsal, 
and  similarly  ornamented.  In  well-grown  specimens  they  are  from 
six  to  eight  in  number.  The  suture  of  articulation  of  the  interambu- 
lacral  plates  with  each  other  varies  in  degree  of  straightness,  or  zigzag, 
in  difl^rent  specimens ;  and  is  most  nearly  straight  when  tlie  dorsal 
sur£BU^  is  least  depressed. 

The  ambulacra!  plates  are  very  numerous  and  narrow,  four  of  them 
going  to  the  vertical  diameter  of  an  interambulacral  plate.  They  are 
closely  studded  with  granules  like  the  latter,  and  each  bears  usually 
one  primary  tubercle.  These  tubercles  are  so  arranged  that  they  do 
not  fisJl  in  direct  vertical  rows,  but  form  oblique  series  of  threes,  or, 
as^in  some  specimens,  where  alternate  plates  have  their  primary 
tubercles  suppressed,  in  twos.  On  the  ventral  surface  the  tubercles 
are  sinular,  except  that  they  are  often  larger  than  those  on  the 
dorsal.  Each  plate  corresponds  to  a  pair  of  pores  in  the  ambulacral 
avenue.  The  avenues  are  impressed,  quite  straight,  and  have  the  pairs 
of  pores  in  regular  succession,  single  file.  They  have  a  tendency  to 
become  obsolete  near  the  mouth.  The  two  pores  of  each  pair  are 
obliquely  set  with  respect  to  each  other.  As  there  are  about  21  inter- 
ambulacral plates  in  each  vertical  series,  from  mouth  to  apex,  in  an 
ordinary  specimen,  the  number  of  ambulacral  plates  will  be  about  84, 
and  that  of  pairs  of  pores  the  same.  The  primary  tubercles  are  placed 
on  elevations  in  areolated  spaces,  and  are  invariably  perforate. 

The  mouth  is  circular,  and  occupies  the  centre  of  the  more  or  less 
concave  ventral  surface.  Its  breadth  is  rather  less  than  the  distance 
from  its  side  to  the  outer  margin.  The  anus  occupies  a  considerable 
part  of  the  ventral  space  between  the  two  postero-lateral  ambulacra  and 
the  margin.  It  is  of  an  ovate  form,  its  greatest  dimensions  being 
in  the  line  of  length,  i.  ^.,  from  the  mouth  towards  the  mar^,  and  its 
outer  extremity  is  slightly  pointed. 

The  apex  is  composed  of  the  combined  ovarian  and  ocular  plates,  and 
is  in  great  part  occupied  by  a  madreporiform  tubercle.  The  posterior 
ovarian  pore  is  undeveloped,  as  in  all  the  genus.  The  ocular  pores 
are  distinct. 

Casts  of  the  interior  differ  from  the  external  shape  of  the  body  in 
exliibiting  ten  deep  notches  around  the  miirgin,  extending  to  the  mouth 
on  the  ventral  surface,  and  ceasing  at  about  a  tliird  of  the  height  on  the 
dorsal.  Five  of  these  unite  near  the  mouth,  and  five  continue  singly  to 
it.  The  centre  of  the  prominent  interspaces  of  the  latter  is  marked  by 
a  sliallow  groove.     The  groove  corresponds  to  the  line  of  suture  of  the 
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ambulacral  plates,  and  its  prominent  sides  to  the  avenues  of  pores.  The 
ten  deep  notches  are  caused  by  as  many  internal  ribs,  which  spring 
from  the  inner  sides  of  the  mouth,  and  run  up  the  wall  under  the  cari- 
nated  portion  of  each  series  of  interambulacral  plates. 

Dimensions  and  Varieties, — The  ordinary  breadth  of  this  species  is 
about  7-12ths  of  an  inch.  The  proportions  of  the  breadth  to  the  height 
are  very  variable,  even  in  specimens  from  the  same  locality,  as  may  be 
exemplified  by  the  following  instances  of  upper  green-sand  specimens 
from  Warminster :  1st  specimen,  breadth  to  height  (in  millemetres,) 
14  :  10 ;  2nd,  14  :  8  ;  3rd,  12  :  8 ;  4th,  11  :  9  ;  5th,  10  :  8.  This 
variation  in  degree  of  elevation  is  accompanied  by  very  great  variation 
in  rotundity  of  margin  and  convexity  of  base.  The  most  rounded  spe- 
cimens are  tliose  of  a  variety  which  occur  in  the  white  chalk.  It  com- 
bines rotundity  with  height,  and  has  usually  fewer  primary  tubercles 
than  are  seen  in  ordinary  specimens.  In  no  essential  respect,  however, 
does  it  differ  from  the  green-sand  form,  and  may  be  paralleled  exactly 
by  exceptional  specimens  of  the  latter. 

In  the  "  Monograph  of  Galerites,"  by  Desor,  and  in  the  "  Catalogue 
Raisonne  dcs  Echinides,"  four  species  of  Discoidea  allied  to  sidmailuSy 
are  enumerated.  The  first  of  these,  Discoidea  minima  (Agassiz), 
founded  on  a  single  example  from  the  chalk  marl  of  France,  seems, 
judging  from  figure  and  description,  to  be  only  one  of  the  less  conical 
forms  of  the  young  of  the  species,  such  as  not  uncommonly  occur  at 
Warminster.  The  second,  Discoidea  pisum  (M erian),  unfigured,  is  said 
to  be  exactly  like  D.  minima,  and  only  distinguishable  from  it  and 
subuculus  by  having  distinctly  perforate  primary  tubercles.  This,  how- 
ever, is  the  case  with  well-preserved  specimens  of  every  Discoidea,  and 
is  a  generic,  not  specific,  distinction.  The  third,  Discoidea  turrita 
(Desor),  described  and  figured  from  a  single  example,  is  represented 
as  proportionally  higher  than  subucuhis,  and  differing  in  having  several 
vertical  series  of  primary  tubercles  equally  prominent  on  the  inter- 
ambulacral spaces,  and  not  two  only,  like  those  on  the  keels.  But  we 
find  in  British  specimens  these  characters  combined  or  not,  and  occur- 
ring in  individuals  not  uncommonly,  besides  exhibiting  every  degree  of 
transition  into  the  ordinary  features  of  the  species.  The  fourth  is 
merely  named  in  the  "  Catalogue  Raisonne ;"  it  is  the  Discoidea  infcra 
(Desor),  from  the  white  chalk  of  Fecamp,  said  to  be  very  near 
subuculus,  but  differing  in  having  the  primary  tubercles  conspicuous  only 
on  the  ventral  surface.  Specimens  of  our  variety  from  the  white  chalk 
— ^the  most  distinct  looking  form  of  all — yet  certainly  not  essentially  so, 
accord  very  well  with  the  brief  and  insufficient  notice  given  in  the  cata- 
logue. 

Allied  Species. — Although  I  have  little  doubt  that  the  several  so- 
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called  species  just  mentioned  are  only  slight  varieties,  if  as  much,  of 
subucuiusy  there  is,  however,  a  white  chalk  Galerites^  of  tlie  section 
Discoidea^  in  the  cabinet  of  Mr.  Dixon,  of  Worthing,  and  figured  by 
that  gentleman  in  his  forthcoming  work  on  the  geology  of  Sussex, 
which,  whilst  very  closely  allied  to  the  species  here  described,  presents 
certain  characters  which  are  not  present  either  in  green-sand  specimens 
of  subucuiusy  or  in  those  from  the  white  chalk  itself.     In  form  and  size 
it  resembles  ordinary  examples  of  that  species,  and  the  proportion  of 
the  ambulacral  to  the  number  of  interambulacral  plates  is  the  same,  nor 
does  the  granulation  of  the  surface  materially  differ.     The  proportions 
of  mouth  and  anus,  and  their  dimensions,  as  compared  with  the  entire 
ventral  surface,  are  so  very  different,  and  characters  founded  on  such 
differences  appear  to  be  so  constant  in  this  genus,  that  I  feel  bound  to 
regard  it  as  distinct.     The  mouth,  instead  of  being  (as  in  subuculus) 
nearly  equal  in  diameter  to  the  distances  between  its  sides  and  the 
margin  of  the  inferior  surface,  is  scarcely  half  that  size,  and  the  anus, 
instead  of  occupying  the  greater  part  of  the  space  between  the  mouth 
and  the  margin,  fills  less  than  a  half  of  it ;  consequently  the  appearance 
of  the  base,  with  its  perforations,  is  materially  different,  and  as  I  can 
find  no  specimens  presenting  intermediate  characters  among  those  of 
the  subuculus^  either  from  green  sand  or  chalk,  I  feel  bound  to  consider 
this  a  distinct  species,  and  have  named  it  Galerites  {Discoidea)  Dixoni. 
In  the  preceding  account  of  Galerites  subuculus^  and  in  my  notes  on 
Galerites  subcylindrica  (Dec.  i.,  pi.  viii.)  I  have  considered  the  Galerites 
rotula  of  Alexander  Brongniart  (Geognosie  des  Terrains  de  Paris,  pi. 
9,  f.  13,  A.  B.  C.)  as  identical  with  the  former  species,  and  his  figure  as 
a  representation  of  a  large  specimen  of  it.     I  am  induced  to  do  so  on 
account  of  the  evident  manner  in  which  the  subcarination  of  the  halves 
of  the  interambulacral  spaces  are  indicated  in  his  figure  (13  A.),  whilst 
the  inferior  surface  is  represented  as  thickly  covered  with  nearly  equal 
tubercles.   Unfortunately  no  figure  of  the  anus  is  given,  to  enable  us  to 
decide  with  more  certainty.     On  one  of  the  figures  an  appearance  as  if 
of  a  supramarginal  anus  is  indicated,  and  this  no  doubt  has  led  M. 
Charles  Des  Moulins  to  regard  it  as  a  Pyrina^  and  to  name  it  Pyrina 
rotula.     If  his  view  of  its  characters  be  correct,  it  has  certainly  nothing 
to  do  with  the  section  Discoidea,     Agassiz  has,  however,  considered 
Brongniart's  figure  as  the  type  of  his  Discoidea  rotula — a  very  different 
species,  and  which,  since  our  note  of  Galerites  cylindricus  was  put  in 
type,  I  am  still  more  inclined  to  identify  with  the  Discoidea  there  de- 
scribed, from  the  junction  beds  of  the  chalk  and  green  sand,  and  of 
which  Mr.  Morris  has  afforded  me  opportunities  of  seeing  a  number 
of  specimens,  of  different  ages,  from  Charldon,  in  Dorsetshire.     An 
examination  of  them,  and  of  their  casts,  confirms  me  in  my  opinion  of  the 
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propriety  of  umting  Discoidea  rotula  of  Agassiz,  and  Discotdeafavrtna 
of  Desor,  since  the  character  of  the  notching  on  the  casts  varies  in  dif- 
ferent spedmens.  Discoidea  conica^  of  Desor,  I  take  to  be  the  same 
species,  assuming  a  more  pentagonal  form,  a  variety  apparently  not 
uncommon  among  British  examples.  The  Discoidea  rotula  of  Mr. 
M*Coy,  from  the  upper  chajk,  must  surely  be  something  quite  distinct. 
The  young  of  the  species,  to  which  I  would  reserve  the  name  Gakrites 
{Discoidea)  favrinuSf  might  be  confounded  at  first  sight  with  subuctdus^ 
but  is  very  diflferent  on  close  examination.  It  presents  an  orbicular 
outline,  with  a  strong  tendency  to  become  pentagonal.  It  is  regularly 
convex  above,  with  more  swelling  sides,  and,  consequently,  a  flatter 
summit  than  subuculus  has,  whilst  its  margins  arc  often  nearly  as  much 
rounded  as  in  that  species.  The  interambulacral  segments  are,  in  their 
widest  part,  thrice  the  breadth  of  the  ambulacrals,  and  the  ambulacra 
widely  diverge  from  each  other  when  proceeding  fit)m  the  summit, 
characters  which  will  at  once  distinguish  between  this  form  in  its  young 
state  and  subuculus. 

Locality  and  Geological  Position. — It  abounds  in  the  upper  green 
SAND  of  Warminster,  Chute  Farm,  Wilts ;  in  the  junction  bed  of  green 
SAND  and  CHALK  MARL  at  Maidcu  Bradley,  Wilts.  (Survey  Collcc- 
tions.)  Lower  chalk,  Weymouth  (Morris).  lu  the  white  chalk  of 
Kent,  but  not  so  common.  Morris  (Cat.  p.  52)  mentions  its  occurrence 
in  the  lower  green  sand  of  Hythe,  Kent 

Foreign  Distribution, — On  the  Continent  it  occurs  in  the  chalk  marl 
of  France  and  Germany.    Hillsconglomerat  of  Essen  (Miiller). 


Explanation  op  the  Plate. 


Figs.  1  and  2.  Upper  and  under  views  of  a  green-sand  specimen.  Fig.  3.  Profile  of  a 
oonical  green-sand  specimen  allied  to  var.  0.  Fig.  4.  Sab-depressed  variety.  Figs.  5,  6. 
Magnified  representations  of  the  dorsal  and  ventral  surfaces,  showing  the  arrangements  of 
the  plates.  Fig.  7.  Arrangement  of  the  ovarian  and  ocular  pores  on  the  summit.  Fig.  8. 
Ambulacral  and  interambulacral  plates,  with  their  tubercles,  grannies,  and  pores.  Fig.  9. 
Primary  tubercle  surrounded  by  granules. 

E.  Forbes. 
April,  1849. 
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Decade  I.    Plate  VIII. 


GALEBITES  (DISOOIDEA)  OYUMDEIOUS. 

[Genus  GALERITES.  Lamabck.  (Sab-kingdom  Radiata.  Class  Eclunodennata. 
Order  Echinidse.  Family  Cassidulidee.)  Body  more  or  less  hemispherical,  always  tumid ; 
ambulacra  simple,  contiouous,  radiant;  mouth  central,  inferior;  anus  inferior,  or  sub- 
marginal  ;  tubercles  perforate.] 

[Sub-genus  Ducoidea,  Body  hemispheric,  circular,  flat-based;  tubercles  in  regular 
series ;  inside  strengthened  by  strong  ribs.] 

Synonyms.  GcUerites  cylindricusy  Lamarck  (in  2nd  Ed.,  iii.,  p.  311). 
Conulus  Hawkifuiij  Mantell,  Geol.  Trans.,  New  Ser.,  vol.  iii.,  part  1, 
p.  208*  Galeriies  Hawkinsii^  Desmoulins,  Tab.  Syu.,  p.  254.  Galerites 
canaltetdatusy  Goldfuss,  p.  128,  pi.  41,  f.  1.  Scutella  depressa  and  S. 
hemispharicay  Woodwabd,  Geol.  Norfolk,  p.  52,  t.  5,  f.  4  and  5.  Discoidea 
cylindrical  Agassiz,  Echin.  foss.  Suiss.,  part  1,  p.  92,  t.  6,  f.  13.  15. 
Desor,  Mooog.  Galerites,  p.  58,  t.  8,  f.  8-16.  Agassiz  and  Desor,  Cat. 
Eais.  des  Echin.,  Ann.  Sc.  Nat.,  3rd  ser.,  vol.  vii.,  p.  147.  Galerites  {Dis- 
coidea) cylindrica,  Rcemer,  Nord-Deutsch.  Kreide  Geb.,  p.  31. 

Diagnosis.  G.  {Discoidea)  injlata,  tnagfia,  hcemispkcerica  seu  {adulta)y 
subcylindrica ;  ventre  plano^  ano  parvo;  areis  ambulacralidtts  tertiam 
partem  arearum  interambulacralium  ceqiumtibus;  assulis  ambulacralibus  5 
ad  assulam  interambtdacralem  appositis, 

Desor,  in  his  "Monograph  of  the  Galerites,"  and  Bronn,  in  his 
"  Index  Palaeontologicus,"  refer  to  this  beautiful  fossil  the  figures 
given  by  Leske  of  his  Echinites  quaterfasciatus  and  Echinites  sexies- 
fasciatus  (Leske  ap.  Klein,  t  47,  f.  3-5,  and  50,  f.  1  and  2,  copied  in 
the  "  Enc.  Meth."'  Echinus  quadrifasciatus  and  Echinus  sexfasciatus^ 
Gmelin,  3183  made  two  species  of  Galerites  by  Lamarck),  considering 
them  as  monstrous  varieties ;  but  a  careful  inspection  of  the  figures  of 
Leske,  representing  two  casts,  is  sufficient  to  show  that  they  are  the 
nuclei  of  species  of  the  subgenus  Galerites^ .  and  not  of  the  subgenus 
Discoidea.  Had  they  represented  casts  of  monstrosities  of  G.  cylindricusy 
they  would  have  exhibited  the  regularly  arranged  furrows  caused  by 
the  impressions  of  the  internal  ribs.  The  history  of  the  species  dates, 
therefore,  from  its  definition  as  such  by  Lamarck.  Desmoulins  and 
Dujardins  have  confounded  it  with  tertiary  urchins,  and  added  syno- 
nyms to  the  Lamarckian  name  which  do  not  belong  to  it.  The  best 
[i.  viii.]  I 
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Allied  British  Species, 

In  the  collection  of  Mr.  Tennant  there  is  a  very  beautifbl,  thongh  imperfect^  specimen 
of  a  Diacoidea,  nearly  allied  to,  Imt  quite  distinct  from  cylindrica ;  it  was  fimnd  in  the 
npper  green  sand  of  Somerset  It  measures  a  little  more  than  an  inch  in  diameter,  by 
nearly  eight-twelfUis  of  an  inch  in  height ;  is  hemispheric,  with  a  tendency  to  become 
snbcylindrical,  and  has  plates  horizontally  proportioned  and  ornamented  as  in  the  cj/Un- 
drica,  bat  differing  materially  in  their  relative  number ;  there  being  six  (instead  of  four) 
ambulacrals,  and,  consequeutly,  as  many  pairs  of  pores,  to  each  interambnlacral.  The 
anus,  moreover,  is  much  nearer  the  margin,  and  larger  than  in  the  allied  species. 

The  Diacoideafavrina  of  Debor  (Monog.  Galerites,  p.  62,  pi.  7,  f.  12-14^  called  rotnla 
on  the  plate),  from  green  sand  near  Rouen,  seems  to  be  its  near  ally,  if  not  identical ; 
though  it  also  resembles  considerably  the  same  author's  D,  conica  (t.  7,  f.  17-22).  Unfor- 
tunately neither  figures  nor  descriptions  indicate  sufficiently  the  distinctive  character  of 
the  relative  numbers  of  pairs  of  pores  and  interambulacral  plates.  The  original  NtteieolUes 
or  Galerites  rotula  of  Alexander  Brongniart  {see  Cuvier,  Ossemens  fossiles,  vol.  ii.  p.  614» 
plate  IX.,  fig.  13),  appears,  judging  from  the  figure,  to  be  only  a  rather  large  specimen  of 
Galerites  {Discoidea)  subuculits,  and  is  quoted  as  such  by  M.  Desor,  in  his  synonymy 
of  that  species.  As  such  it  is  quite  distinct  from  the  IHscoidea  rotula  of  Agassis,  in  the 
**  Echiuodermes  fossiles  de  la  Suisse"  (1st  part,  p.  90,  t  6,  f.  10-12)  ;  but,  nevertheless, 
the  same  figure  of  Brongniart  is  again  cited  by  M.  Desor,  as  a  representation  of  Discoidea 
rotula,  at  page  61  of  his  **  Monograph  of  Galerites."  Dr.  E.  Sismonda,  in  his  '*  Memoir  on 
the  Fossil  Echini  of  Nice"  (1843),  enumerates  Discoidea  rotula,  fh>m  the  green  sand  near 
Nice,  and  cites  Alexander  Brongniart's  figure,  as  well  as  those  given  by  Agasnz  in  his 
**  Descriptions  of  the  Fossil  £>;hini  of  Switserland."  Unfortunately  no  figure  is  gifen  of 
the  Italian  species,  nor  are  the  relations  of  the  ambulacral,  as  compared  with  the  inter- 
ambulacral plates  mentioued  in  his  description ;  but  for  the  comparison  he  makes  of  it  to 
the  Diacoidea  cylwdrica,  it  is  not  improbable  that  our  fossil  may  prove  identical  specifically 
with  that  from  Nice.  In  Mr.  Morris's  '*  Catalogue  of  British  Fossils,"  Diacoidea  rUula 
is  enumerated  as  a  British  fossil  from  the  lower  chalk  of  Maidstone  and  Dover,  with  a 
reference  to  the  figures  of  Brongniart  and  Agassiz,  cited  above.  This  mention  of  D* 
rotula  has  escaped  Mr.  M^Coy,  who  again  enumerates  a  fossil  under  that  name,  referring 
to  Agassiz  alone  as  an  authority,  in  his  list  of  Mesozoic  Radiata  not  included  in  Morris's 
catalogue,  and  preserved  in  the  geological  collection  of  the  University  of  Cambridge 
(Annals  of  Nat.  Hist,  2nd  scr.,  vol.  ii.,  p.  420) :  the  specimen  he  cites  is  from  the  upper 
chalk  of  Norwich. 

I  think  it  not  improbable  that  in  the  end  we  shall  have  to  adopt  the  specific  appellation 
Favrina  for  the  green  sand  species ;  and  that  the  chalk  specimens  alluded  to  will  prove 
varieties  of  cylindrica ;  but  a  comparison  of  the  types  themselves  only  can  setUe  the 
matter. 

£.  Forbes. 

April,  1849. 
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Decade  I.     Plate  IX. 


KUCLEOLITES  OLnNIOULABI& 


*  [Genus  NUCLEOLITES.  Lamarck  (snb-kingdom  Radiata.  Class  Echinodermata. 
Order  Ek^hinidse.  Family  Clypeasterids.)  Body  oval  or  cordate,  moro  or  less  tumid, 
sometimes  much  depressed ;  ambulacra  dorsally  petaloid ;  anus  supra-marginal ;  mouth 
sub-central.] 

[Sub-genus  NucleolUes.  Anus  superior,  in  a  furrow ;  mouth  not  surrounded  by  tubercles.] 

Synonyms.  Clypeus  clunicularis,  Phillips,  Geol.  York,  part  1,  p.  115. 
NucleolUes  clunicularis,  Bronn,  Lethaea  Geognost.,  p.  282. 

Diagnosis.  N,  ambitu  subordiculari,  suhquctdrato,  antice  rotundato, 
pastice  bilobato;  dorso  convexo,  apice  subcentrali^  vertice  apicali,  postice 
declivente;  ambulacris  anguste  lanceolatis  ;  sulco  anali  profundOy  lanceolate, 
apiculato,  ad  apicem  angiistato,  lobis  posterioribtis  vix  iumidis ;  ventre 
concave, 

Vab.  Of.  Major,  subdepressa,  lata,  lateribus  tumidiusculis, — Spatangus 
depressus,  Leske,  ap.  Klein,  p.  238,  t.  51,  f.  1,  2  (copied  in  Enc.  IVieth.,  pi. 
157,  f.  5,  6).  Nucleolites  scutaia,  Lamarck,  An.  s.  Vert.  3,  p.  36.  De- 
FRANCE,  Diet.  Sc.  Nat.,  vol.  XXXV.,  p.  213.  N.  clunicularis,  b.  Bronn. 
Leth.,  p.  283.     N.  scutat its ,  Agassiz,  Echin.  Suiss.  p.  45,  pi.  7,  f.  19-21. 

Var.  /S.  Minor  et  media,  convexa,  lateribus  tmnidiusculis. — Nucleolites 
gracilis,  Agassiz,  Echin.  Suiss.  p.  44,  pi.  7,  f.  10-12? 

Var.  y.  Media,  pyramidata,  lateribus  planiusculis, — iV^.  Sowerbii, 
Defrance,  Diet.  Sc.  Nat.,  vol.  xxxv.,  p.  213.  N,  pyramidatus,  M*Cot, 
(confirmat.  in  lit.),  Ann.  Nat.  Hist.,  2nd  ser.,  vol.  ii.,  p  416,  Dec.  1848. 
[Variety  figured  in  our  plate.] 

The  name  clunicularis,  as  applied  to  a  fossil  sea-urchin,  has  its  origin 
with  Llhwyd,  who,  in  his  "  Lithophylacii  Britannici  Ichnographia" 
(1699),  describes  "  Echinites  clunicularis.  Echinites  e  lapide  selenite, 
quinis  radiis  e  duplice  serie  transversarum  lineolarum  conflatis,"  and 
refers  to  certain  figures  hi  the  works  of  Lister  and  Plot  The  figure  in 
Plot  ("History  of  Oxfordshire,"  tab.  11,  f.  12)  represents  a  body  which 
is  possibly  Nucleolites  clunicularis  of  Phillips,  but  so  badly,  that  no  anal 
furrow,  or  anus,  is  delineated.  This  figure  is  referred  to  by  Lister, 
in  his  book  "De  Lapidibus  Turbinatis  (1678),  cap.  11,  titulus  xavL," 
with  a  query  whether  it  be  identical  with  his  own  figure,  t.  7,  p.  26, 
[i.  ix.]  K 
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which  represents  a  fossil  from  Newton  Grange,  distinctly  a  Nucleolite, 
and  in  all  probability  var.  ^  of  the  species  we  are  describing.     To 
this  figure  the  name  Clypeus  hbatus  is  applied  by  Dr.  Fleming,  in 
his  "History  of  British  Animals"   (1828),  p.  479,  while  the  name 
Clypeus  clunicularis  is  given  to  the  nucleolite  figured  by  William  Smith, 
in  his  plate  of  the  Coral  llag  fossils  (Strata  Identified,  1817),  and  clia- 
racterized  in  his  "  Stratigraphical  Table  of  Echini,"  where  it  is  marked 
as  ranging  through  upper  oolite,  "  the  clay  over  it,"  combrash,  and 
coral  rag.     Smith  gives  no  name  further  than  noting  it  as  species  No.  2 
of  Clypeus^  and,  judging  from  his  description,  probably  meant  to  include 
both  the  clunicularis  and  dimidiatus  of  Phillips,  whilst  his  figiuxj  seems 
to  represent  the  latter.*  Homing,  in  making  two  species  ( Clyj)€us  lobatus 
and  Clypeus  clunicularis\  overlooks  tho  fact  that  the  figure  of  Lister, 
on  which  he  founds  the  fonner,  is  the  very  representation  quoted  by 
Llhwyd  as  representing  Echiuitcs  clunicularis.     We  next  come  to  John 
Phillips,  who,  in  his  **  Geology  of  Yorkshire,"  part  1  (1835),  figures  in 
his  plate  of  fossils  of  the  Combrash,  under  the  name  of  "  Clypeus  clu- 
nicularis, Llhwyd,"  the  nucleolite  to  which  he  would  preserve  tlie  name. 
Altlumgh  the  figure  is  far  t(K)  slight,  and  no  pn)file  is  given,  there  can  be 
no  question  as  to  what  it  is  meant  for,  since,  in  the  first  place,  the  pecu- 
liar fonn  of  the  anal  fiurow  is  correctly  indicated  ;  and,  in  the  second,  a 
new  species  of  "  Clypeus,''^  from  the  coralline  oolite,  is  figured  under  the 
name  C.  dimidiatus,  representing  the  only  otlier  British  form  to  which 
the  figures  of  Plot  and  Lister  might  be  applied.     In  the  text  of  his 
**  Lethaea  Geognostiea  "  (1835-37),  p.  282,  Bronn  distinguishes  between 
the  Nucleolites  clunicularis  and  the  N.  scutatus  of  Goldfiiss  (t.  43,  p.  6), 
holding  the  latter,  in  which  opinion  I  agree,  identical  with  the  dimidiatus 
of  Phillips.     At  the   same  time  he  makes  the  Spatanyus  dcpressus  of 
Leske's  edition  of  Klein  {Nucleolites  saitata  of  Lamarck)  a  variety  of 
clunicularis.     In  the   "  Catalogue  Raisonne  des  Echinides  "  of  Agaasiz 
and  Desor  (1847)  the  second  fossil  species  of  Nucleolites  enumerated  is 
clunicularis,  Phillips  being  the  authority  taken.     For  the  reason,  there- 
fore, that  the  original  name,  clunicularis,  as  applied  by  Llhwyd,  in  all 
probability  included  tlu^  form  before  us,  whilst  the  stricter  application  of 
it  by  Phillips  is  followed  by  Bronn  and  Agassiz,  the  reference  of  it  by 

♦  Since  the  alwve  passage  was  written  I  have  been  enabled  to  examine  Smith's  original 
specimens,  now  lying  among  nndisplayed  treasures  in  the  British  Museum.  They  are  ten 
in  number ;  eiglit  preserve  the  original  lettering.  **  B.  1.  a.  Bmham/'  is  a  sub-deprefl8ed 
specimen  of  var.  /3  of  clunicularis ;  **  B.  1.  a.  Mayliill,"  is  dimidiatus;  "B.  1.  6."  locality 
washed  off,  is  clunicularis,  var.  «;  "  B.  1.  c.  Wraxhall,"  is chnicuf oris,  var.  /3;  *'  B.  1.  rf.f 
label  washed  off,  but  probably  the  Seaford  specimen  mentioned  in  the  Stratigraphical 
System,  p.  <I9,  is  a  dimidiatus;  "  B.  I.  e.,"  no  label,  probably  the  Trowle  specimen^  ii 
clunicularis,  var.  y;  "  B.  1 .  /.,"  no  lal)el,  probably  the  specimen  from  "  South-west  of 
Tellisford,"  is  an  intermediate  form  between  «  and  /3  of  clunicularis ;  "  B.  2."  is  the  same 
form,  and  a  second  specimen  marked  **  B.  2."  is  a  small  cluniculariM,  «. 
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Fleming  to  Smith's  figure  being  a  mistake,  we  retain  it  for  the  fossil 
now  figured,  and  the  varieties  here  associated  with  it. 

As,  however,  the  name  lias  been  used  with  difierent  degrees  of  restric- 
tion, it  is  necessary  further  to  inquire  into  the  grounds  of  its  limitation 
by  different  naturalists,  and  also  how  far  varieties  more  or  less  marked 
have  been  separated  with  specific  appellations  from  the  normal  form. 
And  this  leads  us  to  inquire  what  may  be  the  Nucleolites  scutata  of 
Lamarck  (Animaux  sans  Vert.,  3,  p.  36).  That  author  cites,  first, 
the  "  Echinobrissus "  of  Breyn.*  Next  tlie  Spatangus  deprcssus  of 
Leske's  edition  of  Klein  (1778),  t.  5,  f.  1-2,  copied  in  pi.  157,  f.  5-6, 
of  the  "  Encyclopedic  Methodique ;"  and  he  quotes  a  second  variety, 
with  a  higher  back,  also  from  a  figure  of  Breynius.  ITiese  figures 
agree,  as  well  as  old  and  nearly  worthless  representations  can  agree, 
with  our  variety  a  mcyor ;  and  I  assent  to  the  proceeding  of  Broun,  who 
considers  it  a  variety  of  dunicularis^  of  the  normal  form  of  which  how- 
ever he  curiously  enough  quotes  the  figure  in  Breynius,  first  referred  to 
by  Lamarck  as  a  representation  of  his  scutatus.  In  the  second  edition  of 
Lamarck,  vol.  iii.  (1840),  Dujardin  brings  in  a  new  set  of  synonyms, 
including  Clypeus  lobatus,  Fleming,  and  Nucleolites  cluiiicularis^  Bronu. 
They  are  brought  together,  as  is  too  frequently  tlie  practice  amcmg 
authors  who  make  a  great  display  of  synonyms,  without  regard  to  their 
origin,  whether  original  and  ci'itical,  or  blindly  copied.  The  diagnosis 
originally  given  by  Lamarck  is  scarcely  suflSciently  distinct  to  warrant  our 
using  scutata  as  a  specific  appellation  in  preference  to  clunicularts ;  how- 
ever, he  gives  no  locality  for  his  fossil.  The  name  Sixitangus  dcpressus 
of  Leske  is  adopted  as  Echinites  dejiressus  by  Schlotheim  (Petrefacten- 
kunde,  1820),  and  he  gives  Essex  as  a  locality  for  his  specimen.  This 
was  probably  a  mistake,  and  as  tliere  may  be  doubts  about  Leske's 
species,  that  name  had  better  also  be  dropped.  In  the  article  Nucleo^ 
litesy  "  Diet,  des  Sc.  Nat,"  vol.  xxxv.  p.  213  (1825),  Blainville  quotes 
the  species  Nucleolites  scutata  after  Lamarck,  and  also  mentions  that  the 
locality  is  unknown.  Alongside  of  it  he  gives  Nucleolites  Sowerbyi^ 
Defrance,  with  a  few  words  of  description  stating  that  the  species  is  very 
concave  beneath,  and  that  the  anus  is  placed  very  near  the  summit.  He 
states  that  it  occurs  near  Caen,  in  "  la  couche  a  polypiers,"  and  near 
Sandwich,  in  England — an  evident  mistake.  This  possibly  may  be  in- 
tended for  our  typical  clunicularis,  but  to  such  a  description,  unaccom- 
panied by  a  figiu^^,  we  can  give  no  authority.  In  F.  A.  Romer's 
"  Versteinerungen  des  Nord-Deutschen  Oolithen  Gebirges"  (1836),  a 
Nucleolite  is  figured  (pi.  1,  f.  19,)  and  described  under  the  name  of 

•  Breyn  (Schediasma  de  Echinis,  1732)  has  two  species  of  his  **  Echinobrissus/' 
E,  plauior,  the  figure  of  nyhich  (t.  vi.  f.  1,  2)  appears  to  be  our  var.  «;  and  E.  elatior^ 
which  is  in  all  probability  a  bad  representation  of  our  var.  y. 


4  BRITISH  FOSSII^. 

planatus.  Tliis  Bronn  identifies  with  scufafa^  Lamarck ;  but,  though 
evidently  nearly  allied,  the  depression  is  so  great,  and  the  anal  furrow  so 
peculiarly  shaped,  that  we  ciiniiot  admit  its  identity.  Bronn  has  also 
referred  with  a  query  Goldfuss's  figure  of  Nuclcolites  cordatus  (pi.  43, 
f.  9,)  to  it.  That  figure  would  8er\e  as  an  excellent  representation  of 
some  of  the  varieties  of  clumcnlaris^  hut  as  it  is  a  highly  magnified 
representation  of  a  cretac(M)us  fossil,  it  is  probably  distinct.  The  most 
important  works  on  fossil  urchins  remain  to  be  cited,  viz.,  those  of 
Agassiz.  Tlie  first  part  of  this  eminent  naturalist's  work  on  the  fossil 
Echinodermata  of  Switzerland  C1839)  includes  a  monograph  of  the 
Swiss  Nucleolites  (using  the  terra  in  a  very  restricted  sense),  eight  in 
number,  five  of  which  are  (X)litic.  Of  these  the  first  {Nucleolites  lati- 
porus)  appears  to  l)e  a  variety,  more  conical  tlian  usual,  of  N.  dimidiatns^ 
Phillips.  I  have  seen  such  a  fonii  in  the  collection  of  Mr.  Tennant. 
The  second  {Nucleolites  micraulus)  comes  exceedingly  near  the  same 
species.  The  third  {Nucleolites  gracilis)  is  to  my  eye  one  of  our  com- 
monest forms  of  N,  clunicularis,  Nucleolites  scutatiu  Lamarck,  placed 
fourtli  (distinguished  from  N.  scutatus,  Goldfuss,  which  is  unquestion- 
ably dimidiatus\  is  our  var.  a  in  the  form  when  passing  into  /3.  The 
fifth  {Nucleolites  major)  is,  judging  from  the  figure,  a  slightly  more 
elongated  and  large  variety  of  the  same.  Tlie  figures  of  all  these  are  so 
very  excellent,  that  I  do  not  hesitate  in  giving  these  opinions,  especially 
as  the  descriptions  do  not  seem  to  contradict  my  conclusions.  The  later 
work  of  Agassiz  and  Desor,  "  Catalogue  Raisonne  des  Echinides" 
(1847),  is  not  so  satisfactory.  The  first  fossil  Nucleolites  there  given  Is 
scutatusy  Lamarck,  with  reference  to  the  figure  in  the  "  Echinodermes 
Suisscs,"  The  second  is  "iVi  clunicularis^^'  Phillips,  the  geology  of 
Yorkshire  being  the  first  citation  ;  its  synonyms  are  "  Nucleolites  Gold- 
fussiiy^  Desmoulins,  and  *'  Nucleolites  Sowerbj/i^''  Defrance.  The  latter 
reference  we  have  already  seen  to  bo  next  to  worthless  ;  the  former  name 
is  stated  by  M.  Agassiz  himself  to  have  been  given  by  Desmoulins  to  tlie 
N.  scutatus  of  Goldfuss  (''  Ech.  Suisses,''  pi.  1,  p.  45).  Yet  in  this 
catalogue  the  name  of  Goldfuss  is  quoted  as  a  synonym  of  N,  micraulus^ 
Agassiz,  (on  which  I  have  alrt^ady  remarked ;  but  it  appears  to  be  dimi- 
diatus,  PliilHps,)  whilst  dimidiatus  is  enumerat^^d  as  a  distinct  species, 
identical  with  Nucleolites  paraplesius  of  Agassiz's  "  Catalogue  Sys- 
tematique."  Tlien  comes  N,  latiporus^  Agassiz,  with  the  note  that  it  is 
probably  a  variety  of  chtnicularis ;  whereas,  in  the  "  Echin.  Suiss.,*'  p.  43, 
it  is  compared  with  Goldfussii,  and  a  new  species,  N.  Terqueniiy  said  to 
be  near  clunicularis  also,  whilst  gracilis  is  retained  as  distinct.  Further 
on  M.  Desor  has  made  a  new  species,  ''  N.  Thurmanni^'^  for  a  combrash 
Nucleolites^  "  assez  voisin  du  N,  latiporus^^^  which  we  had  been  already 
told  was  itself  "  peut-etre  une  variete  du  N.  clunicularis^     We  thus 
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become  involved  in  a  labyrinth  of  names,  several  of  which  are  unaccom- 
panied by  either  descriptions  or  figures,  a  state  of  things  more  likely 
to  retard  than  to  advance  our  palseontological  studies.  Lastly,  in  the 
"  Annals  of  Natural  EGstory,"  for  December,  1848,  three  new  British 
oolitic  Nucleolites  are  described  by  Mr.  M'Coy,  under  the  names  planu- 
lattiSy  pi/ramidalisj  and  cequalis^  all  of  which  I  cannot  help  surmising  will 
prove,  on  closer  examination,  but  varieties  of  clunicularis.  The  second, 
JV.  pyramidalisy  from  the  conibrash  of  Weymouth,  has  been  identified 
by  Mr.  M'Coy  with  the  figure  on  our  plate,  he  having  kindly  replied  to 
that  effect  to  my  inquiries  on  the  subject.  In  his  Paper  he  remarks, 
"  This  resembles  the  N,  clunicularis  (Smith,  sp.  Clypeus  lobatusj  Flem.) 
in  tlie  long,  deep,  narrow  posterior  sulcus,  extending  quite  from  the 
vertex,  but  is  wider  and  more  quadrate,  the  base  having  exactly  the 
form  of  the  N.  scutatusj  Lamarck  ;  from  the  latter  it  differs  in  tiiie  strong 
sulcus  uniting  the  pores,  as  in  most  of  the  genus,  and  from  both  species 
it  is  distinguished  by  its  pointed  elevated  apex,  and  the  straight  declivity 
of  the  posterior  side."  On  this  passage  I  would  remark  that,  in  the  first 
place,  the  name  clunicularis  is  not  given  by  Smith,  whose  figure  (without 
a  name)  probably  represents  dimidiatus ;  tliat  Clypeus  lobatusy  Fleming, 
was  a  name  given  by  that  author  to  a  species  he  considered  distmct  from 
his  clunicularis,  "  Smith,"  as  I  have  already  shown ;  that  "  a  strong 
sulcus"  unites  the  pores  quite  as  much  in  the  var.  scutatus  as  in  var. 
pyramidalis ;  and  tiiat  the  degree  of  elevation  of  tlie  apex  and  declivity 
of  the  posterior  side  varies  not  only  in  every  variety,  but  in  almost 
every  specimen,  among  the  many  I  have  examined,*  of  all  the  varieties 
of  this  variable  species. 

Description. — Outline  suborbicular,  with  a  tendency  to  quadrate, 
broadening  out  slightly,  and  more  or  less  ])ilobed  posteriorly,  rounded 
anteriorly.  Back  more  or  less  elevated,  varying  from  subdepressed 
(var.  a)  to  subcorneal  (var.  7),  but  exliibiting  all  intermediate  degrees 
of  convexity.  The  true  apex  is  invariably  the  highest  pouit,  from  which 
the  sides  decline  with  greater  or  less  steepness,  and  anteriorly  with  more 
or  less  straightness.  The  apex  is  always  excentric,  inclining  towards 
the  anterior  extremity.  Tlie  portion  of  the  back  in  front  of  the  apex  is 
about  one-sixth  shorter  than  that  behind  it.  The  anal  furrow  reaches 
quite  to  the  apex,  in  some  specimens  slightly  indenting  it.  It  is  always 
of  a  lanceolate-acuminate  form  ;  lanceolate  to  the  upper  part,  the  anus 
tlien  narrowing  into  a  prolonged  and  shallower,  but  still  strongly  marked 
groove.  Tlie  anus  is  very  deep  sided,  and  the  bounding  walls  of  the 
groove  diverge  slightly  downwards.  The  lower  part  of  the  groove, 
behind  the  anus,  is  very  much  depressed  and  well  defined,  llie  am- 
bulacra are  petaloid  with  subparallel  sides,  the  spaces  between  the  rows 

♦  Through  the  kind  co-operation  of  Mr.  Woodward,  the  Nucleuiites  of  the  British 
Museum  were  laid  oat  for  my  inspection. 
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of  pores  forming  each  ambulacrum  varying  slightly  in  width  in  different 
spi^cimens ;  those  of  the  two  posterior  ambulacra  widest,  llie  upper 
part  of  the  latter  run  close  in  contact  and  partly  over  the  edge  of  the 
superior  or  narrow  portion  of  the  anal  groove.  The  furrow  uniting  the 
pairs  of  pores  varies  in  depth  in  different  examples.  Tlie  number  of 
conspicuous  |)ores  in  each  row  dorsally  is  from  36  to  40.  The  spaces 
sej^rating  the  grooves  linking  the  pairs  of  pores  are  minutely  granu- 
lated. The  whole  surface  of  the  dorstil,  lateral,  and  inferior  ambulacral 
and  intcrambulacral  plates  is  coven»d  with  thickly-set  minute  spiniferous 
tubercles,  lodged  in  inonilifonn  depressions,  the  interspaces  minutely 
granulated.  '^Flie  ovarian  plates  are  well  covered  witli  similar  granules, 
no  tul)ercles.  The  ovarian  pon»8  are  conspicuous,  except  the  posterior 
one,  which  is  obsolete.  Very  distinct  holes  for  the  owlli  are  seen  at  the 
summits  of  the  ambulacral  avenues.  The  ventral  surface  is  more  or 
less  conciive,  most  so  in  the  pyramidal  varieties.  Tlie  ambulacra  radiate 
in  depressed  furrows  from  the  mouth,  becoming  shallower  towards  tlie 
margin.  The  mouth  is  more  eccentric,  and  nearer  to  the  anterior 
margin  than  the  apex.  The  tuln^rcles  on  the  ventral  surface  are  rather 
more  scattered  than  on  tlie  dorsal. 

Comparative  Dimensiotis  of  average  Specimens  of  each  of  the  three  varieties 
(all  of  which^  /iowever^  insensibly  pass  into  each  other),  in  inches  and 
twelfths. 


fi 


IJreadth '     If^  O^J  !  1^   i 

i  Height Ofj  Oft  ,  Ofi   ' 

I  Apex  to  anterior  mnrgiu Oft  0  ft  ;  0  |\ 

Mouth  to  anterior  murgin     ....  ^ft  '     ^ft  ^  i  3 

i  Length  of  anal  furrow Oft  '     Oft  0  f^   ' 

I  Breadth  of  anal  farrow  at  anus  .     .     .  0  <f|  0  ft  |  0  ft 

British  Localities  and  Geological  Ranfjie, — Inferior  Oolite,  Stroud 
(B.  M.).  Great  Oolite,  Minchinhampton  (B.M.).  Cirencester  (S. 
P.  Woodward).  Cornbrash,  Yorkshire  (Phillips).  Abundant  in  coni- 
brash  of  Dorset  (Bristow,  Gapper).  ( 'hi])penham,  small  gray  variety 
(S.  P.  Woodward).     Northampton  (B.  M.). 

Foreign  Distribution, — (Extracted  from  the  catalogue  of  Agassiz  and 
Desor.)  "  Oxford.  d'Aleneon,  Courgains  (Sarthe),  Calc.  a  Polypiers 
de  Rauville,  Coulie. — var.  minor.  Forest  Marble  de  Chatelcensoir." 
Form  latiporusy  "  Combrash  de  Metiiigen,  Maiche.*'  Form  gracilis, 
"  Ool.  Ferrug.  de  Dun-enast  (Jura  Soleurois)." 
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Description  of  tue  Plate. 


Fig.  1,  var.  y,  dorsal  Tiew.  Fig.  2,  ventral  surface.  Fig.  S,  profile.  Fig.  4,  diagram 
of  the  dorsal  structure.  Fig.  5,  apical  disk  of  ovarian  and  ocular  plates.  Fig.  6,  portion 
of  sur&ce  of  a  plate  magnified.  Fig.  7,  arrangement  of  the  pores  in  the  ambulacral 
avenues. 


Note  on  British  NucieolUes  allied  to  N.  clunicularis. 

Under  the  generic  appellation  NucUolUea  I  include  all  the  members  of  the  fiimily  C<u- 
aidtdidte  (Agassiz)  with  petaloid  ambulacra  and  a  supra-marginal  anus,  and  under  the 
subgenus  NucieolUes  those  members  of  the  genus  so  called,  in  which  the  anus  is  plac^ed 
high  up  within  a  deep  sulcus.  To  the  orbicular  species  of  this  division  the  generic  term 
Clypeue  (Klein  ^  is  restricted  in  the  arrangement  of  Agassiz,  who  styles  those  only 
NucUolUes  in  which  the  shape  is  more  or  less  angularly  subquadrate.  He  further  dis- 
tinguishes between  the  two  sections  by  the  presence  of  tubercles  or  prominences  around 
the  mouth  in  the  former,  and  their  absence  in  the  latter,  a  distinction  which  does  not  hold 
good,  since  in  NucieolUes  lacunosus  the  oral  prominences  are  more  strongly  marked  than 
in  Clypeus  Hugii.  There  is,  moreover,  a  gradual  progression  of  form  from  the  almost 
completely  orbicular  outline  of  Clypeus  sinuatus  to  the  ovate  contour  of  NucieolUes 
lacunosHS. 

Though  the  name  Clypeus  was  used  by  Klein  before  that  of  NucleolUeSj  the  latter  is 
preferred  because  proposed  as  a  definite  generic  appellation  by  Lamarck. 

Our  British  Nucleolites  are  all  either  oolitic  or  cretaceous.  In  the  species  of  the  older 
secondary  rocks  we  find  a  structure  of  the  ambulacral  pores  which  distinguishes  them 
easily  on  close  examination,  however  nearly  they  nray  resemble  at  first  glance,  fVom 
tliose  of  the  upper  secondaries.  The  former  have  the  external  series  of  pairs  of  pores  in 
each  ambulacrum  more  or  less  widened  and  marked  by  conspicuous  connecting  furrows ; 
the  latter  have  the  pairs  of  pores  in  the  outer  series  closely  set  together,  and  the  furrows 
consequently  indistinct.  The  widening  of  the  avenues  by  poriferous  sulci  is  most  conspi- 
cuously exhibited  in  Nucleolites  sinuatus,  and  in  this  species  and  its  allies  the  pores  of  the 
ambulacra  near  the  mouih  have  a  tendency  to  fall  into  ranks  of  several  pairs. 

The  British  NucieolUes  known  to  me  are  the  following ; — 

A.     Species  op  the  Oolitic  Type. 

1.  NucleoHtes  clunicularis  (including  scutatus  otdepressus^  and pyramidatus)^  as  defined 
in  the  preceding  account  of  the  species. 

2.  Nucleolites  dimidiatus  (Sp.),  Phillips,  Geol.  of  Yorkshire,  vol.  i.,  pi.  3,  f.  16.  Coral- 
line Oolite. 

N,  ambitu  ovato^  antice  rotundato,  postice  hilohato ;  dorso  convexoy  apice  centralis  vertice 
subcentrali,  postice  tumido ;  ambulacris  anguste  lanceoUuis ;  sulco  anali  profunda,  ovato, 
chtuso,  superne  abbrevicUo,  lubis  posterioribus  tumidis ;  ventre  plus  minusve  concavo. 

This  species  rarely  exceeds  an  inch  in  length,  and  varies  greatly  in  the  convexity  of  its 
upper  surface.  The  ovate  anal  sulcus,  reaching  about  two-thirds  of  the  distance  between 
the  posterior  margin  and  the  true  summit,  conspicuously  distinguishes  it  from  clunicularis, 
with  which  it  was  confounded  before  being  distinguished  by  Phillips. 

It  occurs  in  both  coral  rag  and  corubrash,  but  especially  in  the  former. 

3.  Nucleolites  orbicularis  (Sp.),  Phillips,  Geol.  of  Yorkshire,  vol.  i.,  pi.  7,  fig.  3. 

N.  ambitu  orbicularis  lateribtts  tumidisy  dorso  convexo,  apice  vertice^te  centrali,  ambu' 
lacris  lanceolatis,  ad  apices  distantibus ;  sulco  anali  oblongo,  obtuso,  ad  verticem  approxi- 
mato,  lobis  posterioribus  obsoletis ;  ventre  concavo,  ore  subcentrali. 

Usual  diameter  about  an  inch  apd  a  quarter.  Cornbrash  of  Wilts  and  Yorkshire.  Coral 
rag  of  Calne.  The  ocular  plates  are  more  apart,  and  the  vertex  consequently  broader  in 
this  than  in  any  other  British  Nucfeolite, 

4.  Nucleolites  Hugii,  Agassiz,  Echin.  Suiss.  vol.  i..  p.  35,  t.  5.  figs.  1-3. 
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iV.  ambitu  tuhorhiculari,  tuhtinuato,  lateribus  decliventibut ;  dorto  convexo  apice  wh- 
excentralU  tupra-ancUit  vertice  excentrico;  ambulacris  lanceolatis,  ad  apices  approximatis ; 
Mulco  anali  oblongot  obtiuo,  lato,  brevi,  ab  vertice  dtstante;  lobis  poster ioribus  obsoletis; 
ventre  concavo,  ore  valde  excentrico. 

About  the  size  of  the  last  Inferior  oolite  of  Stroad  (Mr.  J.  G.  Lowe),  commonicated 
by  Mr.  Woodward. 

5.  Nucleolites  sinuatus  (Sp.)*  Leske.  Parkinson,  Org.  Rem.,  vol.  iii.,  pi.  2,  fig.  1.  2. 
Galerites  patella,  Lamarck  (?  of  Agassiz,  Echin.  Suisses). 

N.  ambitu  orbicularis  lateribus  decliventibus ;  dorso  subdepresso,  apice  vertice^ue  vix 
centrali;  ambulacris  late  lanceolcUis,  ad  apices  approximatis ;  sulco  anali  lanceolato 
acuminato,  in  verticem  prolongatOy  profunda,  lateribus  abruptis ;  lobis  posterioribus  nullis ; 
ventre  concave. 

Two  inches  and  a  half,  or  more,  in  diameter.  Combrash,  great  oolite,  inferior  oolite, 
and  coralline  oolite  in  mony  places. 

In  the  '*  Catalogue  Raisonn^  des  Echinides,*'  of  Agassiz  and  Desor,  there  is  a  Clypeus 
rimosus,  **  Espece  plate,  discoide  ^  ambulacres  costules,"  evidently  nearly  allied  to  this 
species,  and  said  to  be  from  oolitic  strata  in  Gloucestershire ;  it  is  in  the  collection  of  M. 
Deluc. 

6.  Nucleolites  emarginatus  (Sp.),  Phillips,  Geol.  of  Yorkshire,  vol.  i.,  t.  3.  f.  18. 

N.  ambitu  orbiculari,  lateribus  decliventibus;  dorso  subdepresso,  apice  vertice-que  vix 
centrali ;  ambulacris  late  lanceolatis,  ad  apices  approximatis,  sulco  anali  brevissimo,  obtuso, 
ab  vertice  valde  distante ;  lobis  posterioribus  obsoletis. 

As  large  as  the  last  species.    In  the  coralline  oolite  of  Yorkshire. 

Besides  the  above-named  species,  there  is  a  small  Nucleolite  from  the  great  oolite  of 
Harleston,  apparently  distinct,  allied  to  clunicularis.    In  the  British  Museum. 

In  the  same  collection  there  is  also  a  small  species  fh>m  the  inferior  oolite  of  Stroud, 
▼hich  is  probably  new.  See  also  Mr.  McCoy's  paper  in  Ann.  N.  H.  3rd  ser.  vol.  ii,  p.  417. 

B.    Species  of  the  Cretaceous  Type. 

7.  Nucleolites  cordatus,  Goldfuss,  Pet.  Germ.,  pi.  43,  fig.  9. 

N  ambitu  ovato-rotundo,  antics  rotundato  police  vix  bilobato ;  dorso  convexo,  apice 
vertice-que  centrali  ;  ambulacris  anguste  lanceolatis ;  sulco  anali  profundo,  late-lanceolato, 
supeme  subacuminato,  lobis  posterioribus  tumid iusculis. 

Upper  green  sand  of  Wiltshire.  In  Mr.  Tennant's  collection.  The  specimen  agrees  in 
form,  tumidity,  and  size,  with  that  figured  by  Goldfuss.  It  is  not  so  distinctly  lobed  pos- 
teriorly, and  the  anal  furrow  is  not  so  narrow  or  acuminate. 

8.  Nucleolites  lacunosus,  Goldfuss,  Pet.  Germ.,  t.  43,  fig.  8. 

N.  atnbitu  ovaio,  antice  obtuso,  postice  subquadrato,  subtruncato,  lateribus  subcompressis  ; 
dorso  convexo,  apice  subcentrali  seu  supra-anali,  vertice  excentrico  ;  ambulaais  lanceolatis, 
lateribus  subrectis ;  sulco  anali  profundo,  brevi,  oblongo,  abnipte  declivente,  lobis  posterioribus 
subdepressis ;  ventre  excavato. 

Specimens  are  usually  about  half  an  inch  in  length.  Common  in  the  upper  green  sand 
of  Warminster  (Survey  Collections). 

9.  Nucleolites  Morrisii,  Forbes ;  Cassidulus  lapis  cancri,  Morris,  Cat  p.  49  (not  of 
Goldfuss). 

N,  ambitu  oblongo,  antice  postice^ue  obtuso,  lateribus',  depressis,  dorso  depresso,  apice 
subcentrali,  vertice  centrali  ;  ambulacris  linearibus  ;  sulco  anali  profundo,  breuissimo,  sub- 
triangular  i  ;  lobis  posterioribus  nullis ;  ventre  excavato. 

Large  specimens  are  half  an  inch  in  length.  Upper  green  sand  of  Warminster  and 
Blackdowu  (Mus.  Tennant). 

£.  Forbes. 
April,  1849. 
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Decade  I.    Plate  X, 


mrOLEOLITES  (OATOFTGUS)  GjlBINATir& 

[GenoB  NUCLEOLITES.  Laxabck.  (Sab-kingdom  Radiata.  Class  Echinodermata. 
Order  Echinidffi.  Family  Clypeasterida:.)  Body  orbicular,  oval,  or  cordate,  more  or  less 
tnmid,  sometimes  much  depressed  ;  ambulacra  dorsally  pctaloid ;  anus  supra-marginal ; 
mouth  sub-central.] 

[Sub-genus  Catopygns,  Outline  narrowing  anteriorly ;  body  truncated  posteriorly,  with 
the  anus  on  the  superior  sorfeu^  of  the  truncation.    Tubercles  around  mouth  oonspicuoos.] 

Synonyms.  Niicleolites  carinaius^  Gold  fuss,  Pet.  Germ.,  p.  142,  pi. 
43,  f.  4,  a-<?.  Caiopygus  carinatusy  Aoassiz,  Cat.  Syst.,  p.  4.  Agassiz 
and  Desor,  Cat.  Rais.  des  Echin.,  Ann.  Sc.  Nat.,  3rd  ser.,  vol.  vii.,  p.  157. 
Bronn,  LethsBa  Geog.,  p.  613 ;  Index  Paleont.,  p.  249.  Morris,  Cat., 
p.  49. 

Diagnosis.  N,  ( Catopygns)  ambitu  ovali  seu  subrotmidOj  postice  plus 
minusve  dilcUato ;  dorso  convexo^  prope  anum  obsolete  carinato ;  apice  excen- 
tricOy  vertice  post  apicem  ;  ambtdacris  Itneari-lanceolatis ;  extrtmitcUe  anali 
truncaia  supra  anum  prominentCy  subapiculaia^  ana  suboblongo  in  parte 
superiori  posito ;  ventre  conuexiuseulo, 

Var.  a.  ovato-rotunda,  dorso  tumido, — Nucleolites  carinaius^  Goldfuss, 
Pet.  Germ.,  pi.  43,  f.  4,  a-c, 

Var.  ft,  ovata^  dorso  antice  declivente. — Nucleolites  columbarius^  D'Ar- 
CHIAC9  Mem.  GeoL  Soc.  France,  2nd  ser.,  vol.  ii.,  pi.  13,  fig.  3,  a^byC? 

Var.  y.  oblonga, 

Var.  I.  subglobosa. 

The  clear  and  distinct  history  of  this  fossil  urchin  dates  from  the 
excellent  figure  and  description  given  by  Goldfiiss  in  the  Petrefacta 
Gertnanica,  where  the  Nucleolites  columbaria  of  Lamarck  is  cited  as  a 
questionable  synonym,  and  the  Echinites  piriformis  of  Parkinson  re- 
ferred to  without  mark  of  doubt.  Parkinson's  species  (Organic  Remains, 
V.  iii.  pi.  3,  f.  6),  however,  was  from  the  Maestricht  beds,  and  was  rightly 
identified  by  him  with  the  Echinites  pyriformis  of  Leske  (t  44,  f.  7  and 
51,  f.  5,  6),  which  circumstance  seems  to  have  escaped  Goldfuss,  who 
quotes  the  figures  in  Leske  for  his  Nucleolites  pyriformis  (Pet.  Germ., 
p.  141,  t.  43,  f.  7,  a—f,)  A  comparison  of  specimens  of  the  Maes- 
tricht fosals  with  ours  has  confirmed  their  distinctness ;  the  anus  in  (be 

[l.  X.]  L 
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former,  as  indeed  it  is  represented  by  both  Leske  and  Parkinson,  being 
much  nearer  the  posterior  margin,  and  the  ambulacra  much  narrower 
than  in  N,  carinatus.  The  Nucleolites  columbaria  of  Lamarck  was  a 
species  very  insufficiently  described  by  that  author,  who  cites  no  figurCy 
and  mentions  that  it  is  found  as  fossil  in  the  environs  of  Mons.  In 
Count  D'Archiac's  valuable  report  on  the  fossils  of  the  Tourtia,  a 
remarkable  cretaceous  conglomerate  found  in  Hainault  and  a  part  of 
French  Flanders,  a  detailed  and  most  excellent  description  is  pven  of 
the  Nucleolites  columharius  of  Lamarck,  which  is  there  distinguished 
from  the  Nucleolites  carinatus  of  Goldfuss,  from  which  it  is  stated  to 
differ  in  its  general  form  being  more  elongated,  more  depressed,  and 
consequently  less  globular.  Excellent  figures  are  at  the  same  time 
given,  which,  however,  so  closely  resemble  one  of  the  commonest  forms 
of  our  English  carinatus^  and  certainly  one  not  distinct,  that  I  do  not 
venture  to  separate  the  species;  nor  does  the  accompanying  descrip- 
tion contradict  their  identification.  One  point  only  in  the  figure  seems 
to  differ ;  the  upper  margin  of  the  anus  is  not  so  prominent  in  the 
French  specimens  as  in  ours.  M.  Desmoulins  is  quoted  by  M.  D' Archiac 
as  having  identified  the  spedes  of  Goldfuss  with  that  of  Lamarck.  In 
the  '^  Catalogue  Raisonne  des  Echinides,"  the  Catopygus  carinatus  is 
regarded  as  distinct  from  the  C.  columbaritu^  and  the  figure  of  D' Archiac 
is  cited  for  the  latter.  Under  the  synonyms  of  the  former,  the  name 
"  Nucleolites  hritanna^  Defrance,"  is  cited,  and  as  a  variety,  "  minor : 
Nucleolites  ovulum^  Defrance."  Nucleolites  {Catopygus)  carinatus  was 
first  enumerated  as  a  British  species  by  Morris  in  the  ''  Catalogue  of 
British  Fossils."  In  the  "  Index  Palaeontologicus,"  Bronn  cites  N 
columbaria^  Lamarck,  as  a  questionable  synonym  of  carinatusj  retaining 
at  the  same  time  Catopygus  columharius  of  Agassiz,  for  which  he  refers 
to  D'Archiac's  figure  and  description  as  a  distinct  species.  In  England, 
so  far  as  I  have  seen  at  least,  we  have  only  the  one  species  of  this  sec- 
tion of  Nucleolites^  and  that  one  so  variable  in  its  outline  that  we  are 
naturally  led  to  suppose  too  many  species  have  been  made  out  of  it  on 
the  Continent. 

Description, — Outline  varying  from  ovate  to  subrotund,  always  more 
or  less  widening  out  posteriorly,  least  so  in  vars.  y  and  5.  Back  tumid, 
varying  in  degree  of  elevation  ;  in  some  specimens,  especially  of  var.  /S, 
subdepressed  and  declining  anteriorly,  in  others  subconic  and  much 
elevated  in  the  centre,  when  the  true  apex  is  almost  at  the  same  spot 
with  the  highest  point ;  the  latter  is  usually,  however,  behind  the  ovarian 
disk.  The  apex  is  always  more  inclined  to  the  front  than  to  the  posterior 
extremity.  The  sides,  in  all  the  varieties  among  British  examples,  are 
rounded  with  a  very  slight  degree  of  compression  in  all  varieties.  The 
posterior  extremity  is  truncated  more  or  less  abruptly.     A  more  or  less 
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dereloped  obtuae  carination  runs  down  the  posterior  ambulacral  space, 
witli  a  curvature  to  a  culminating  poiDt  forming  the  superior  margin  of 
the  anus,  and  part  of  a  prominent,  and  in  some  specimens  apiculated, 
arch  over  that  aperture.  The  anus  itself  is  Tcrtically  oval ;  it  varies  ia 
fiizc  in  different  specimens,  hut  is  always  small  in  proportion  to  the 
body ;  it  occupies  the  upper  portion  of  an  obsolete  and  obscure  groovy 
■which  vanishes  as  it  approaches  the  posterior  margin.  The  anus  i> 
always  nearer  the  posterior  margin  than  the  apex.  The  ambulacra  are 
narrowly  lanceolate  and  faintly  petaloid ;  they  preserve  the  same  pro- 
portions iu  all  the  varieties.  They  are  nearly  equidistant  from  each 
other  at  their  summits.  The  number  of  pairs  of  pores  in  each  row  ia 
nearly  equal  in  all,  and  varies  from  28  to  30  in  well-grown  specimens. 
The  outer  pores  in  each  pair  are  elongated  and  oblique,  and  the  two 
pores  are  connected  by  a  groove  more  or  less  distinct  in  difierent 
examples.  The  ridges  separating  the  grooves  are  rounded  and  smooth. 
The  ambulacral  plates  between  the  rows  of  pores  are  narrow,  small,  and 
very  numerous,  but  become  much  larger  and  broader  suddenly,  as  the 
ambulacra  vanish.  Each  of  these  broader  ambulacral  plates  has  a  p^ 
of  minute  pores,  seeming  to  the  eye  as  single,  at  its  inferior  and  exterior 
angle.  The  iuterumbulacral  plates  are  ample  and  oblong.  Both  seta 
of  plates  are  covered  by  minute  raoniliform  tubercles,  interspersed  with 
Btill  smaller  granules,  and  only  to  be  distinctly  seen  in  exceedingly  well- 
preserved  specimens.  There  are  four  perforated  ovarian  plates,  and 
five  oculars,  with  very  distinct  eye-pores.  The  two  anterior  pairs  of 
orarian  pores  are  placed  nearer  together  than  the  two  poeterior  ones,  in 
conBeqnence  of  the  anterior  ambulacrum,  which  is  narrower  than  the 
others,  only  separating  the  former,  whereas  the  latter  are  separated  by 
the  sominits  of  the  two  postero-lateral  ambulacra.  In  consequence, 
also,  of  the  two  sntero-lateral  ambulacra  being  rather  broader  than  any 
of  the  others,  the  Uteral  distance  between  each  pair  of  ovarian  pores  is 
greater  than  the  distance  between  the  frontal  pair.  The  centre  of  the 
ovarian  disk  is  occupied  by  a  distinctly  marked  punctated  madreporiform 
tobercle.  The  ventral  surface  is  nearly  plain,  or  very  slightly  convex. 
The  tubercles  on  it  are  larga*  than  those  of  the  dorsal.  The  mouth  is 
eccentric  in  the  direction  of  the  anterior  extremity.  It  is  pentagonal, 
and  snrronnded  by  five  prominent  tubercles,  which  terminate  the  inferior 
interambniacral  spaces.  These  tubercles  are  curiously  granulated  in  a 
reticolate  fashion.  From  the  mouth  radiate  ten  short  petaloid  ambu- 
lacra, constructed  like  those  of  the  dorsal  sur&ce. 

Tile  following  table  exhibits  the  comparative  tUmenaons  of  six  speci- 
mens, five  of  which  come  frt>m  the  same  locality  (green  sand  of  War- 
minster), and  one  (No.  4)  from  the  junction  beds  of  the  green  sand  and 
dudk  marl  at  Maiden  Bradley,  Wiltshire,  in  which  the  majority  of 
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specimens  exhibit  the  dimensions  of  No.  3.  Of  the  six,  Nos.  1, 2,  and  4 
may  be  regarded  as  belonging  to  form  /3,  No.  3  to  form  a^  the  most 
common  variety,  No.  5  to  var.  7,  and  No.  6  to  var.  X.  These  different 
forms  have  really  scarcely  any  claim  to  the  rank  of  yarieties,  for  every 
degree  of  intermediate  shape  is  exhibited  by  specimens  collected  in  the 
same  localities. 
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British  Localities  and  Geological  Range, — Upper  green  sand — 
Warminster,  Wiltshire  (Survey  Collections) ;  Chute  Farm,  Wiltshire ; 
Hythe,  Kent  (Morris).  Junction  beds  of  upper  green  sand  and  chalk 
MARL,  Maiden  Bradley,  Wiltshire  (Bristow),  (Survey  Collections). 

Foreign  Distribution. — Upper  green  sand  of  France  and  Germany. 
C  columbariusy  as  defined  by  D'Archiac,  is  from  the  Gault  of  Mans, 
Coulaines,  and  Fouras. 


Desceiption  of  the  Plate. 

Fig.  1.  Spedmen  of  typical  form  seen  from  aboye.  Fig.  S.  Lateral  Tiew.  Fig.  a. 
Posterior  Tiew.  Fig.  4.  Diagram  of  a  spedmen  of  form  ^  seen  from  aboTe.  Fig.  5.  From 
beneath.  Fig.  6.  Posterior  Tiew.  Fig.  7.  Diagram  of  relative  positions  of  ovarian  and 
ocular  pores,  and  summits  of  the  ambulacra.  Fig.  8.  Arrangement  of  pores  iu  each 
ambnlacral  series. 
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NOTICE. 


Pal^eontological  researches  forming  so  essential  a  part  of  geological 
investigations,  such  as  those  now  in  progress  by  the  Geological  Survey 
of  the  United  Kingdom,  the  accompan}ring  plates  and  descriptions  of 
British  Fossils  have  been  prepared  as  part  of  the  Geological  Memoirs. 
They  constitute  a  needful  portion  of  the  publications  of  the  Geological 
Survey,  and  are  taken  from  specimens  in  the  public  collections,  or  lent 
to  the  Survey  by  those  anxious  to  advance  this  branch  of  the  public 
service.  Although  niunerous  drawings  had  previously  been  made,  and 
engravings  from  them  considerably  advanced,  it  was  not  thought  expe- 
dient to  commence  their  publication  until  the  large  collections  of  the 
Survey  could  be  well  examined,  which  a  want  of  the  needful  space 
has,  until  the  present  time,  considerably  retarded.  This  impediment 
to  progress  is  now  being  removed,  and  when  the  collections  can  be 
properly  displayed  in  the  New  Museum  of  Practical  Geology,  in 
Jermyn  Street,  it  is  hoped  that  the  public  will  have  an  opportunity 
of  gradually  obtaining,  in  a  convenient'  manner  and  at  small  cost,  a 
work  illustrating  some  of  the  more  important  forms  of  animal  and 
egetable  life  there  prese  rved,  and  which  have  been  entombed  during 
the  lapse  of  geological  time  in  the  area  occupied  by  the  British  islands. 

The  plan  proposed  to  be  followed  in  the  work,  of  which  the  two 
Decades  now  published  form  a  part,  is  as  follows  :— 

To  figure  in  elaborate  detail,  as  completely  as  possible,  a  selection  of 
fossils,  illustrative  of  the  genera  and  more  remarkable  species  of  all 


IV  NOTICE. 

classes  of  animals  and  plants  the  remains  of  which  are  contained  in 
Biitbh  rocks ;  to  select  especially  such  as  require  an  amount  of  illus- 
tration which,  to  be  carried  out  by  private  enterprise,  would  require 
a  large  outlay  of  money,  with  little  prospect  of  a  return,  and  a  long 
time  to  accomplish,  but  which,  by  means  of  the  staff  and  appliances 
necessarily  employed  on  the  Geological  Survey,  can  be  effected  at  small 
cost,  and  with  a  rapidity  demanded  by  the  publication  of  the  Maps  and 
Memoirs  of  the  Survey ;  thus,  it  is  hoped,  affording  an  aid  to  those 
engaged  hi  the  seienoes  with  which  this  work  is  connected,  that  they 
mig^t  not  otherwise  have  possessed,  and  whidi  may  materiaDy  promote 
the  progress  of  individual  research. 

H.  T.  De  la  Beche, 

Director-  CfeneraL 

Geological  Survey  Office^ 
IStk  July,  1849. 
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DEOADX:  THE  SECOND 

The  second  Decade  of  representations  of  British  Fossils  contains  illus- 
trations of  the  genera  and  species  of  Trilobites. 

These  remarkable  animals,  belonging  to  a  group  of  Crustacea,  of 
which  we  find  no  traces  in  strata  formed  subsequently  to  the  Palaeozoic 
period,  were  first  observed  in  British  rocks.  Nevertheless,  the  investi- 
gation of  those  species  found  in  our  country  is  as  yet  far  from  complete. 
Our  recorded  knowledge  of  them  is  chiefly  contained  in  the  works  of 
Sir  Roderick  Murchison  and  of  Lieut.-Colonel  Portlock.  In  the 
"  Silurian  System,"  only  arc  figures  to  be  found  of  our  commoner  spe- 
cies, and  in  the  "  Report  on  the  Geology  of  Londonderry,  Tyrone,  and 
Fermanagh,"  is  the  only  systematic  dissertation  on  their  arrangement, 
which  has  yet  been  published  in  Britain. 

During  the  progress  of  the  Geological  Survey  through  the  Silurian 
districts  of  Wales  and  the  bordering  counties,  much  new  and  import- 
ant material  has  been  collected  towards  the  elucidation  of  the  structure, 
affinities,  and  dbtribution  of  Trilobites.  The  following  figures  and  de- 
scriptions consequently  contain  much  that  has  not  been  before  noticed 
respecting  these  animals,  and  new  light  will  be  found  thrown  on  several 
features  of  their  organization. 

The  Trilobites  selected  as  subjects  for  this  Decade  are  species  of  the 
genera  PliacopSy  lUcenus^  Asaphus,  Ogygiay  Calymene,  and  Ampyx, 
Some  of  them  are  renowned  and  characteristic  forms,  such  as  Phacops 
{JDalmannia)  caudatus^  Illcenus  (Buinasius)  Barricnsis,  Asaphus  ty- 
rannus,  and  Ogyyia  Buchii,  which,  whilst  they  furnish  excellent  typical 
figures  illustrating  generic  or  sub-generic  groups,  acquire  an  additional 
[II.]  i 
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axis  of  the  whole  body  considerably  narrower  than  the  sides.  Head 
finely  granular  all  over,  semicircular,  without  the  slightly  produced 
snout,  or  the  long,  stout,  posterior  horns,  which  are  broad  at  the  base, 
and  reach  the  seventh  or  eighth  thoracic  ring.  Glabella  coarsely 
tubercular,  widened  above,  more  than  one-third  the  width  of  head,  the 
forehead  lobe  a  transverse  rhomb,  separated  by  deep,  broad,  oblique 
furrows  which  nearly  meet,  from  the  upper  side  lobes ;  three  lateral 
lobes  and  neck  lobe  all  nearly  equal  in  width,  and  together  equalling 
the  forehead  lobe,  the  first  and  second  lie  straight  across,  and  leave  but 
a  narrow  ridge  down  the  middle :  strong  axal  furrows  separate  the 
glabella  from  the  triangular  cheeks,  of  the  surface  of  which  the  large 
pyramidal  eyes  occupy  a  variable  proportion ;  a  lunate  depression 
surrounds  their  outer  edge,  and  this  is  sometimes  extended  over  more 
than  half  the  width  of  the  cheek,  sometimes  barely  half,  giving  a  con- 
siderable difference  in  appearance.  The  length  of  the  eye,  which  is 
sharply  curved,  is  uniformly  from  tlie  first  basal  furrow  to  the  middle  of 
the  upper  one ;  eyelid  with  a  deep  concentric  groove  ;  lentiferous  sur- 
face considerably  broader  forwards,  lenses  about  240*,  8  or  10  in  a 
vertical  row.  In  the  cast,  which  represents  the  crj  stalline  layer  behind 
the  lenses,  the  surface  is  covered  with  close-set,  circular  pits,  with 
narrow  distinct  borders  (Fig.  5)  ;  in  these  hollows  the  moderately  convex 
lenses  are  set,  and  in  most  specimens  we  see  no  cornea  over  them. 
In  two  perfectly  preserved  eyes  from  Ledbury  (Fig.  4),  the  cornea  is, 
however,  present,  and  contrary  to  Professor  Burmeister's  prediction,  is 
distinctly  convex  over  each  lens,  the  intermediate  portions  being  orna- 
mented with  tubercles  and  granules,  so  as  to  leave  no  doubt  of  its 
being  the  true  exterior  ;  it  is,  too,  continuous  with  the  other  portions  of 
the  preserved  shell.  The  cornea  does  not  rise,  as  in  some  other  species, 
into  elevated  ridges  between  the  lenses,  but  is  flat,  or  in  other  specimens 
(Fig.  6),  it  sinks  down  between  them.  In  Fig.  4  a  lens  or  two  is  seen 
to  be  undeveloped  and  very  small,  among  other  perfect  ones.  The 
facial  suture  exactly  circumscribes  the  glabella  in  front,  falls  perpen- 
dicularly to  the  eye,  and  arches  outwards  and  upwards  from  its  lower 
angle  to  the  outer  margin  of  the  head,  on  the  lower  face  of  which  it 
extends  along  the  margin  further  back  than  on  the  upper  surface  {see 
Fig.  10  a).  The  cheek-pieces  are  united  in  one  (as  in  all  the  genus) 
across  the  front,  and  there  is  no  extra  piece  inserted  between  them  above 
the  hypostome.  The  latter  (Fig.  3)  is  parabolic,  obtusely  pointed,  the 
side*  a  little  waved,  and  the  base  of  attachment  extended  ;  a  transverse 
furrow,  within  the  tip,  is  connected  with  a  marginal  longitudinal  one  on 
each  side,  a  pair  of  lateral  strong  indentations  indicate  a  second  furrow 

•  Backland,  Bridgw.  Treat.,  p.  399,  reckons  400.    This  was  probably  intended  for  both 
eyes. 
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above.  Round  the  head  a  strong  furrow  separates  the  broad  margin, 
stops  at  the  base  of  the  spines,  and  there  nearly  meets  the  equally 
strong  neck  furrow,  which  is  arched  down  at  its  end.  The  margin  in 
front  more  or  less  produced  into  an  obtuse  point.  Thorax  with  the 
central  lobe  not  separated  by  any  strong  furrow  from  the  pleurae,  which, 
in  English  specimens,  are  half  as  wide  again  as  the  axis ;  the  axis  is 
a  little  fusiform,  not  broader  than  the  base  of  the  glabella,  and  cither 
has  tlie  rings  smooth,  tubercled  at  their  outer  edges,  or  with  two  tuber- 
cles on  the  central  prominent  part : — all  these  variations  occur  on  the 
same  thorax.  ITie  front  pleurae  are  flat  for  the  first  half,  then  gently 
curved  down,  and  a  little  back,  at  the  obscure  fulcrum  ;  they  are  divided 
by  a  moderately  strong  curved  furrow  for  most  of  the  length,  and  their 
edge  sharpened  anteriorly  (the  flat  surface  not  crossing  the  furrow  as  in 
true  FJiacops)  for  bending.  The  extremities  are  truncate,  and  pointed  at 
the  hinder  comer ;  posterior  pleurae  with  the  fulcrum  at  less  than  half, 
much  more  curved  back,  and  strongly  pointed,  overlapping  the  upper 
corners  of  the  tail.  Whole  surface  of  thorax  finely  granular.  Tail 
with  the  sides  meeting  below  at  nearly  a  right  angle,  and  produced 
more  or  less  to  a  sharp  point  beyond  this ;  axis  not  much  raised,  and 
gently  tapering,  ending  a  little  abruptly  at  some  distance  from  the 
point ;  it  has  11  or  12  ribs,  which  are  accidentally  tubercular,  like  the 
thorax,  sometimes  much  so;  the  sides  have  six,  seven,  or  sometimes 
eight  narrow  ribs,  strongly  arched  down  at  their  ends,  where  they  abut 
suddenly  on  the  smooth  margin  ;  each  rib  is  sharply  defined  behind,  and 
duplicated  on  its  forward  edge  by  a  fine  rib,  running  parallel  to  it 
along  its  whole  length.  The  number  of  tlie  ribs  on  the  tail  appears  to 
be  as  great  in  the  young  animal,  judging  from  the  beautiful  specimen. 
Fig.  7,  from  Mr.  J.  Gray's  collection. 

Variations. — The  tail  margin  varies  much  in  width.  In  fig.  15  it  is 
very  narrow,  and  the  apex  little  produced.  Most  of  the  specimens  of 
var.  a,  in  shale  or  mud  (Fig.  11),  have  the  axis  of  the  head  and  tail 
narrower  than  those  in  limestone  (Fig.  12),  and  the  tail  itself  broader 
and  more  mucronate.  From  Ludlow  we  have  specimens  of  this  form, 
with  all  degrees  of  attenuation  in  the  mucro.  The  larger  head  of 
var.  /3  (Fig.  14),  has  the  outer  margin  more  expanded  than  in  any  lime- 
stone one  yet  seen. 

Sex, — Some  differences  are  very  observable  between  individuals  of 
this  species,  as  well  as  of  other  species  and  genera,  which  are  possibly 
referable  to  sex.  We  find  the  male  in  insects  distinguished  by  large  and 
prominent  eyes,  extra  length  of  spines,  and  narrowness  or  depression  of 
the  body  ;  the  latter  character  is  sexual  in  the  Crustacea.  It  is  natural 
to  look  for  some  sexual  distinctions  in  animals  with  such  marked 
forms  as  trilobites  have,  but  an  examination  of  SeroliSj  the  external 
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characters  of  which,  at  least,  imitate  best  those  of  trilobites,  does  not 
help  out  the  case.  The  differences  pointed  out  there  by  Milne  Edwards 
and  Audouin  reside  in  the  feet  and  appendage^  not  in  any  general 
shape,  prominence  of  eyes,  or  sculpture,  and  we  can,  therefore,  only 
surmise  from  general  analogy,  that  certain  individuals  with  the  glabella 
flattened  so  as  to  leave  the  eyes  projecting,  the  body  more  depressed, 
and  the  spines  of  the  front  and  sides  of  the  head,  or  the  mucro  of  the 
tail  more  developed,  may  be  males ;  while  greater  general  convexity, 
more  convex  glabella  rising  nearly  as  high  as  the  eyes,  and  a  tail  not 
attenuated  into  the  mucro,  but  simply  pjinted,  may  mark  the  other  sex. 
Fig.  1  we  think  a  female,  and  in  this  the  eyes  seen  in  front  view  (Fig.  1  a) 
do  not  rise  much  above  the  glabella,  and  the  body  is  convex,  the  tail 
simply  pointed ;  but  in  others  the  glabella  is  depressed,  especially  be- 
hind, and  the  front  produced.  In  Fig.  9,  supposed  to  be  a  male,  the  pro- 
duced angular  front  is  shown.  Fig.  8  shows  the  great  length  the  spines 
of  the  head  sometimes  assume. 

If  P.  longicaudatuSy  our  var.  /3,  be  identical  with  this  species,  and  it 
differs  in  nothing  except  the  greater  development  of  the  processes,  the 
probability  of  this  difference  being  sexual  is  confirmed,  for  there  occur 
in  the  same  slabs  individuals  exactly  alike,  some  with  long  spines  to 
head  and  tail^  and  others  without  them. 

Affinities, — But   one   European  species  is  sufficiently  like  ours  to 
render  a  close  comparison  necessary.     We  refer  to  the  Asaphus  mucro^ 
natus  (Brongn.),  which  Professor  Burmeister  identifies  with  our  var.  /3 ; 
however,  he  had  not  seen  specimens,  and  we  have  them  before  us.   The 
head  of  that  is  regularly  convex,  the  axal  and  glabellar  furrows  not 
deep,  the  eyes  placed  further  forwards,  the  margin  narrow.     The  tail 
is  like,  but  the  ribs  do  not  imbricate  posteriorly,  and  the  intermediate 
furrow  divides  them  more  equally.     The  mucro,  too,  is  recurved,  as  in 
p.  proevus,  with  which,  without  being  identical,  it  is  closely  allied. 
Asaph,  pleuroptyx  (Green,  cast  18),  has  11  or  12  lateral  ribs  to  the  tail, 
extending  below  the  very  narrow  axis ;  but  with  P.  limulurus  (Green, 
cast  16),  from  the  Niagara  shale,  there  are  so  many  points  of  resem- 
blance, that  we  can  hardly  persuade  ourselves  they  are  distinct.    Speci- 
mens in  the  cabinets  of  Sir  C.  Lyell  and  Dr.  Bigsby  show  that  the  form 
is  more  elongate,  the  pleurae  shorter,  the  glabella  contracted  at  the  base, 
and  the  eyes  perhaps  smaller  ;  the  tail  narrow,  its  lateral  ribs  faint  and 
but  little  arched,  while  the  extremity  of  the  axis  is  more  prominent- 
The  head  wants  the  strong  marginal  furrow,  and  the  posterior  spines 
extend  but  a  little  way  down  (to  the  fifth  rib.  Hall).     While  avoiding 
the  risk  of  a  doubtful  synonym,  we  cannot  value  these  mere  proportional 
characters  as  specific,  and  believe  that  a  larger  series  will  unite  the 
above  and  P,  WetheriUi  (Green,  cast  20),  to  the  English  species. 


<  JBuimf.c^^JWhm  Broi^gniart  jnadb  Hm  fnt  soiMlific  attempt  to 
obfliff  ti£Miiti%  li»  gmimMegfAm  eaabm&dlj  atood  as  debateable 
land  betara^n  ^k^ftmrn  mAOjigfia^  but  be  clearly  pdnied  out  thai 
tha  tjjjm  af  tta  gami^  wbea  veairidMlt  dioiild  be  Aiaphm  eormgerm^ 
a  qpeeiaa  poflBeanng  moaA  ejea  aod  d|^  joiiita  to  tbe  thorax.  Tbe 
dniaeten  *^  TubaMdea  ocndlfiimiea  ratoi^*'  were  drawn  from  the 
jieMOt  apecieg,  and  the  figiiree  al(»  frtwi  Pauley  •pecfanena,  Ddlmaa 
ftSened,  without  mneb  smproviag  tf&  elaiaifiQatioii,  but  Queaitedt,  in 
1 887,  daaily  a^ataled  Ae  gnmp  of  trilofaiteB  with  fiMsetted  eyes, 
(a»eaiuQ|;  th«feby  with  large  prominmt  fMete),  and  Emmerich  named  it 
PkooofB*  In  tibe  trealiae  on  tbe  ^  Morphology »  Claarification,  Ac,  of 
OMbbiteB,''  pabUdied  1841),  in  Le(»baid  and  Brmm's  ''Nenee  Jahr- 
hofA^  Emmerich  pointed  ont  the  sabdiyinon  JkUmannioj  making  PA. 
e^miatitf  (Br6mi«X  i^  type.  Kumeieter,  however,  has  thon^^t  fit  to 
retm  aU  nnder  JPkiMptt  and  the  characters  of  one  group  pass  so  gra» 
dmdly  into  those  of  another,  that  we  prefer  followii^  his  plan,  ^ng^in 
die  Memoirs  of  the  Ged.  Survey,  just  published,  we  have  adcqpted  the 
gODiis  (tqL  ill,  part  1,  page  837.)  Sr  R.  I.  Murdiison,  in  1887,  gave 
SgaxtBisi  die  ordinary  and  the  tuberculated  forms,  and  there  was  quite 
aofficient  to  justify  Mm  in  makix^  the  var.  hmfficimdahu  a  species. 
Afior  observatiimi  of  many  intermediate  forms,  however,  we  unite  them 
witboat  nuidi  doubt  of  the  pro}»iety  of  so  doing.  Green,  in  1832,  did 
SIMM  aemoe  by  poblidiing  his  oasts,  and  be  would  have  done  better  bad 
he  not  permitted  them  to  be  carved  to  make  them  more  plain.  Mihe 
Edwards  adopted  the  previously  published  species  in  his  excellent  work 
cm  recent  Crustacea.  Professor  Burmeister  confused  the  synonynis  of 
this  species,  by  too  hastily  uniting  P,  mucronattis  with  our  var.  /3  ;  Dal- 
man  had  well  separated  the  two  in  1826.  In  uniting,  as  we  have  done, 
the  var.  /3  to  the  typical  form,  we  believe  we  shall  be  justified  by  most 
naturalists,  when  the  numerous  varieties  common  in  every  collection  are 
examined  with  a  view  to  this.  The  combination  of  characters  is  the 
same  in  both,  and  variation  in  isolated  points  should  always  be  sus- 
pected. The  reference  of  such  diflerences  to  sex  is  merely  speculative, 
and  will  require  much  observation  to  confirm. 

British  Localities  arid  Geological  Range, — Distributed  throughout 
the  Silurian  districts,  from  the  lower  Llandeilo  flags  to  upper 
Ludlow  rock.  The  shales  of  Kirkcudbright,  Scotland  (J.  W.  S.)  ; 
rarely  in  the  Coniston  limestone,  Westmoreland  ;  quoted  also  by  Prof. 
Sedgwick,  firom  Coldwell,  ditto  (Geological  Journal) ;  this  is  a  mistake,  as 
is  also  the  quotation  in  the  list  of  fossils,  li.,  vol.  i.,  p.  20.  Upper  Silurians 
of  Denbighshire  (J. W.  S.).  Near  St.  Glairs  and  Narberth,  in  Llandeilo 
flags.  Marloes  Bay,  Pembrokeshire  (Phillips).  Dynevor  Park,  and  nu- 
merous localities  south  and  west  of  Llandeilo  ;  also  Rhiw-rhwych  and 
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Ccfn  Llwydlo,  north  of  Llandovery  (J.  W.  S.)  Everywhere  in  upper 
Silurian  rocks,  Herefordshire  and  Siiropshire  (Murchison,  "  Sil.  Syst.") 
Especially  abundant  in  Dudley  limestone  and  shales.  Usk,  Monmouth- 
shire ;  in  Ludlow  and  Wenlock  rocks  ( J.W.  S.)  Horse-shoe  Farm,  Tort- 
worth  ;  Huntly-hill,  Gloucestershire ;  Caradoc  sandstone ;  Woolhope 
Hmestone  and  upper  Silurians  of  Woolhope,  Abberley,  and  Malvern 
districts.  (Greol.  Surv.)    Not  yet  found  in  Ireland. 

Var.  /3. — Marloes  Bay,  and  St.  Ishniael's,  Pembrokesliire  (Phillips). 
Cwmdwr,  Brecknockshire  (J.  W.  S.).  Brindgwood  Chase,  in  Ludlow  rocks ; 
Burrington,  in  Wenlock  slmle ;  near  Ludlow,  Aymestry,  and  Nash  Scar,  Here- 
fordshire (**  Sil.  Syst.")  Usk,  Monmouthshire,  from  Wenlock  shale  to 
upper  Ludlow  rock  ;  Abberley  and  Malvern  (Phillips). 

Foreign  Distribution. — In  Gottland,  upper  Silurian,  rare  (Dalman 
and  Hisinger.)  Ripley,  Ohio  (Green ; — the  localities  quoted  from 
Canada  are  erroneous.  Dr.  Bigsby's  specimens  being  of  quite  different 
species,  but  one,  which  is  probably  the  true  species,  was  found  by  him 
at  Gaspe,  Gulf  of  St.  Lawrence). 


Explanation  of  Plate  I. 


Fig.  1.  Perfect  specimen,  in  Mr.  TeDoant^s  cabinet,  probably  from  Dudley. 

Fig.  I  o.  Front  view  of  head ;  1  h,  side  view. 

Fig.  2.  Same,  dissected ;  a,  front  lobe  or  forehead ;  6,  spira  or  neck  lobe ;  c,  cheek  or 
wing ;  d,  margin ;  e,  axis  of  body  ring ;  /,  fulcrum  of  ditto ;  g^  part  of  the  axis  of  a  tuber- 
culated  specimen ;  A,  intermediate  ribs  of  the  tail.  (These  are  the  indications  of  separa- 
tion between  the  segments.)    The  g  at  the  tail  margin  should  be  omitted. 

Fig.  3.  Hypostome  from  Ledbury. 

Fig.  4.  Magnified  view  of  surface  of  eye,  the  cornea  tuberculate  between  the  conyex 
portions  which  cover  the  lenses.  At  {a  a),  some  small  abortive  lenses  are  seen.    Ledbury. 

Fig.  5.  A  cast  of  the  iuterior  of  the  eye,  the  cornea  having  been  removed,  and  the 
lenses  fallen  out.     Vinnal  Hill,  Ludlow. 

Fig.  6.  An  eye,  with  very  prominent  lenses,  which  are  partly  visible,  where  the  cornea 
has  been  broken  away.     Ledbury. 

Fig.  7.  A  fine  young  specimen,  with  rather  prolonged  tail.  Dudley,  Cabinet  of  Mr. 
John  Gray. 

Fig.  8.  Specimen,  with  vastly  prolonged  head  spines.     Dudley  Museum. 

Fig.  9.  Head,  with  produced  front  (male  ?)     Bodenham,  Woolhope. 

Fig.  10.  Cheeks  united  across  the  front,  and  separated  from  the  rest  of  the  head  along 
the  facial  suture.  The  course  of  tlic  suture  beneath  (at  a)  is  rather  different  from  that  of 
the  upper  side.     Vinnal  Hill,  Lu«llow,  a  rich  locality. 

Fig.  11.  Tail,  with  the  axis  narrow  and  the  point  prolonged.  Intermediate  between 
P.  caudatus  and  the  var.  lougicaudatns.     Vinnal  Hill. 

Fiij.  12.  Tail  of  ordinary  form.  From  Wenlock  limestone  of  Clincher's  Hill,  South 
Malveni. 

Fig.  13.  Tail  of  var.  jS,  longicaudatus.    Craig-y-Garcyd,  Usk,  in  Wenlock  shale. 

Fig.  14.  Head  of  same  variety.     Burrington,  Ludlow. 

Fig.  15.  Tuberculated  (diseased?)  tail,  witli  very  narrow  border.  Rock  Farm,  May 
Hill. 

Fig.  ICu  Accidentally  introduced;  it  belongs  to  the  species  next  described.  Long's 
Quarry,  Tortworth. 
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Other  British  Species  of  Phacops,  of  the  Section  Dalmannia. 

1.  P. sp.  [fig.  16  in  PI.  I.] 

P.  faviSf  capite  quam  in  P.  caudato,  nisi  lobis  glabella  tumidioribus ; — caudd  triangvlarit 
ferh  etquilateray  convexa,  apice  acuto  baud  mucronato^  axi  13-16  annulato,  costis  laieralibua 
10-12,  simplicibus,  vix  curvatiSf  ad  marginem  aquaUm  angustum.  abrupte  temiinatis. 

Length  of  tail  1^  inches.  There  are  but  imperfect  heads  in  the  collections  of  the  Geo- 
logical Society  and  Geological  Surrey.  The  characters  of  the  tail  distinguish  it  fh)m 
P.  caudattts;  it  has  much  more  numerous  ribs,  -which  are  but  little  curved,  and  not  dupli- 
cate ;  the  margin,  too,  is  equal  all  round,  not  expanded  or  mucronate  at  the  end.  Young 
specimens  have  not  the  full  number  of  ribs,  and  a  few  of  the  upper  ones  are  slightly 
divided.  The  most  prominent  analogy  is  with  P.  Hausmanni,  Brongn. ;  but  that  is 
strongly  tuberculate,  almost  spinous,  all  over.  P.  pleuroptyx  (Green),  is  also  like,  but  has 
the  lateral  ribs  duplicate.  The  species  of  this  group  so  closely  resemble  each  other,  that 
we  dare  nut  give  a  name.    Should  it  prove  new,  it  might  be  called  P.  Weaveri, 

Localities. — Caradoc  sandstone  of  Long's  Quarry,  Damory  Bridge,  and  Charfield 
Green,  Tortworth,  Gloucestershire ;  (all  small) ;  Woodford  Green,  ditto ;  (large). 

2.  P.  ohtusicaudatus. 

P.  capite  quam  in  P.  caudato,  sed  latiore ; — caudd  brevi,  lato,  subiriangulari,  apice 
angvlatOf  obtuso;  axi  lato,  convexo,  11-12  annulato,  obtuso;  costis  lateralibus  9,  duplicatis, 
rectis,  ad  marginem  angustum  ctqualem,  abrupte  terminatis. 

We  merely  note  this  curious  species  here ;  it  will  be  figured  and  described  in  Prof. 
Sedgwick's  work  on  Westmoreland. 

Locality, — Coldwell,  in  flags  above  the  Coniston  limestone,  Westmoreland. 

3.  P.  truncato-caudatus^  Portlock,  Geol.  Rep.  Tyrone,  &c.,  pi.  2,  f.  1-4,  and  Para- 
doxides?  Bucephali  var.,  pi.  1,  f.  8  (hypostome). 

P.  granulaius,  capite  ant  ice  truncato,  oculis  maximis  subdepressis ;  pleuris  obtusis,  fulcro 
ab  axi  valde  remote;  caudce  axi  ISaniiulato,  angusto,  costis  laiercUibus  14-16,  apict 
emarginato. 

This  interesting  species,  -while  in  the  large  eyes  and  strong  head  spines,  numerous  joints 
of  the  tail,  and  general  depressed  form,  it  is  nearly  allied  to  the  other  Dalmannia, — yet 
indicates  more  than  any  other  the  close  affinity  of  this  section  with  Phacops^  for  the  facial 
suture  is  only  just  within  the  margin,  the  tail  rather  rounded  than  produced,  the  pleurae 
have  their  furrows  strong  and  curved  forwards  at  their  obtuse  ends,  and  they  are  bent 
down  at  the  distant  fulcrum,  so  as  to  be  much  better  fitted  for  rolling  up  than  is  usual  in 
Dalmannia,  For  the  first  half  of  the  thorax  they  are  scarcely  at  all  bent  back  from  the 
fulcrum ;  the  posterior  pleurse  are  more  in  the  usual  -way.  The  hypostome  is  very  much 
extended  at  its  base,  is  pointed,  and  has  two  pair  of  oblique  furrows. 

Localities. — Lower  Silurian.  Tyrone,  Ireland.  Coniston,  Westmoreland.  Horderly, 
Shropshire. 

Var.  /3  affinis.  Cauda  axi  kUiore — Dalmannia  affinis,  Salter,  in  Memoirs  of  the  Geol. 
Survey,  vol.  ii.,  part  1,  pi.  5,  f.  5. 

It  is  to  be  feared  there  are  not  sufficient  grounds  for  separating  this  species,  founded  only 
on  caudal  shields.  A  tolerably  perfect  tail  in  Mr.  D.  Sharpens  collection,  and  an  imperfect 
one  in  the  Survey  Collection,  have  the  axis  considerably  wider  than  in  Portlock's 
originals.  Specimens,  however,  in  Sir  R.  I.  Murchisou's  cabinet,  show  intermediate 
characters. 

Localities. — Lower  Silurian.  Llandowror,  Caermarthenshire.  Coniston,  Westmore- 
land. 

Phacops  is  a  -widely  distributed  genus  or  group  of  trilobites,  remarkable  for  the  large 
facets  of  the  eyes, — the  distinct  trilobation  of  head,  thorax,  and  tail,  the  furro-ws  separating 
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the  lobes  being  strong  and  deep, — and  for  possessing  eleven  joints  in  the  thonuc,  a  number 
apparently  never  deviated  from.  Besides  these,  in  a  large  part  of  the  genos  the  convex 
form  of  head  and  tail,  the  curvature  of  the  segments  of  the  thorax,  and  the  sharpening  of 
their  anterior  margins,  eminently  fit  the  animal  for  rolling  up  into  a  compact  ball ;  for  this 
purpose  it  is  as  completely  constructed  as  Calymene,  while  it  has  the  advantage  over  the 
latter  genus  in  its  large  organs  of  sight.  It  may  be  conudered  as  the  very  t}'pe  of  a  Tri- 
lobite,  possessing  all  the  characteristics  of  the  tribe,  with  a  compact  and  elegant  form.  And 
while  the  whole  group  is  so  bound  together  by  common  characters  as  to  render  it  difficult 
to  separate  it  into  distinct  genera,  there  is  a  great  variation  of  form  among  the  numerous 
species.  Quenstedt,  and  after  him  Emmerich,  united  them  all,  and  Professor  Burmeister 
has  not  ventured  to  dismember  the  genus.  Subgenera,  however,  have  been  frequently 
pointed  out,  and  the  groups  so  formed  are  very  natural.    We  have — 

1st  Convex  species,  with  the  pleunn  rounded  at  the  end,  and  sharpened  for  rolling ;  the 
glabella  inflated,  and  with  but  one  lobe  at  the  base ;  the  facial  suture  beneath  the  margin 
of  the  head  in  front ;  the  head  angles  rounded,  the  tail  of  few  joints. — Portlockiti,  M^^Coy. 

2nd.  Moderately  convex,  with  the  pleura  rounded ;  the  glabella  not  inflated,  bat  with 
(3)  distinct  lateral  lobes;  facial  suture  marginal  in  front;  head  angles  rounded,  or 
variously  produced,  tail  few  (less  than  11)  jointed,  rounded  or  pointed.  —  Phacoptf 
Emmerich. 

3rd.  Characters  as  given  above. — Dalmannia,  Eknmerich. 

4th.  Flattened;  pleurs  pointed,  or  even  mncronate;  glabella  and  flacial  suture  as  in 
Dalmannia ;  head  angles  long-spinous ;  tail  many-jointed,  the  mar^n  produced  into  spines. 
— Crtfphnut,  Green;  Pleuracanihut,  Milne  Edw. 

Odontochile,  Corda,  is  synonymous  with  Dalmamiia,  and  his  Asterop^  and  Metacan- 
thui  apparently  with  Cryphatu, 

The  genus  is  found  in  all  Silurian  strata,  and  existed  till  the  commencement  of  the 
Carboniferous  system.  The  distribution  of  the  various  subgenera  in  Britain  is  as  follows : — 

Portlockia  is  found  in  all  the  above  strata.  P.  Slokeni,  Milne  Edw.,  and  P.  iubldtvU, 
M^Coy,  Silurian.  P.  Latreillih  Steininger,  P.  yranulata  and  P.  /<ms,  Munster,  Devonian 
and  lower  carboniferous  rocks,  Devonshire  and  Cornwall. 

Phacops  is  Silurian.  P.  Odini,  Eichwald,  P.  Brongniartiiy  P.  />aZiRajtfitt,  P.  Jametii, 
Portlock,  Lower  Silurian.    P.  Doumingia:,  Murchison,  Upper  and  Lower  Silurian. 

Dalmannioy  Upper  and  Lower  Silurian. 

Cryphaus,  Green  [  C,  calliielus^  Ss,c^  so  named  before  the  definition  of  Milne  Edwards* 
genus,  PleunuMnihus],  Devonian.  A  specimen  of  C  arachnoides,  Goldfuss,  found  at 
Torquay,  Devonshire,  is  in  the  collection  of  Mr.  D.  Sharpe. 

J.  W.  Salter, 
June,  1849. 
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Decade  II.    Plate  II. 


ILUttNUS  DAVisn. 

[Geniu  ILL^NUS.  Dat^an.  (Sab-kiDgdom  Articulatii.  Class  Gnistaoea.  Order 
Entomostraca.  Family  Trilobitse.)  Head  about  a  quarter  of  a  sphere ;  eyes  smooth, 
remote ;  fiicial  suture  ending  on  the  posterior  margin  behiud  the  eye,  marginal  or  sub- 
marginal  in  front ;  hypostome  entire,  separated  from  the  &cial  suture  by  a  transverse 
rostral  shield ;  thorax  segments  9  or  10.] 

[Subgenus  Il/cmus.  Axis  of  thorax  separated  from  the  pleures  by  distinct  furrows ; 
fulcrum  not  close  to  the  axis.] 

Diagnosis.  /.  capite  pygidioque  cequalibus ;  oculis  pnrvis  prope  sulcos 
axalesy  a  margine  occipitali  diametrum  et  pltis  distantibus ;  thortwe  seg^ 
mentis  10,  aod  pleuris  €equali ;  fiUcro  in  segmento  prima  ad  axin  approxi- 
maiOy  in  postremo  dimidium  pleunB  vix  attingente. 

Stnontms.  /.  Bowmanni  [Specimens  from  Rhiwias  only],  Salter 
(1845),  in  Geol.  Journ.,  vol.  i.,  p.  20;  also  p.  8.  lUcenus  crassicauda^ 
SuARPE  (1848),  Geol.  Journ.,  vol.  iv.,  p.  149. 

Description. — Length  2 J  to  3  inches.  General  form  oval,  very  con- 
vex ;  length  to  width  17  :  10 ;  the  head  and  tail  nearly  equal  in  length  ; 
the  thorax  about  two-thirds  the  length  of  either,  and  strongly  trilobate ; 
the  axal  fiirrows  are  carried  less  than  half  way  up  the  head,  and  but  a 
very  little  way  into  the  tail :  head  a  quarter  of  a  sphere,  and  regularly 
convex,  not  peculiarly  gibbous  behind,  where  it  is  divided  into  three 
nearly  equal  parts  by  the  slightly  converging  axal  furrows ;  these  curve 
out  again  opposite  the  eye.  The  eye  is  of  moderate  size,  gently  lunate, 
placed  much  nearer  the  furrow  than  the  outer  edge,  and  fully  its  own 
length  or  more  from  the  posterior  margin.  There  is  no  internal  ridge 
at  the  place  of  the  neck  furrow.  Facial  suture  divergent  above  the  eye, 
and  slightly  so  below  it,  so  as  to  cut  the  margin  beneath  the  most  pro- 
minent curve  of  that  organ.  Rostral  sliield  shuttle-shaped,  covered  by 
transverse,  close,  sharp  lines,  the  Ipwer  edge  a  little  produced  and  over- 
hanging.   Hypostome ?   Thorax  of  10  narrow  segments,  the  axis 

strongly  marked,  convex,  and  subfusiform ;  wider  than  the  pleurae  in 
the  forward  segments,  in  the  last  only  equal  to  them.  The  fulcrum  is 
very  near  the  axis  in  the  first  segment,  and  in  the  last  one  is  placed  less 
than  half  way  along  the  pleurae,  which  are  sharpened  anteriorly  beyond 

[ii.  ii.]  2  c 
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this  point  The  anterior  segments  are  bent  down  slightly,  and  also  a  little 
backward  at  the  fulcrum,  while  the  posterior  ones  are  only  bent  down- 
wards. Tail  semicircular  and  moderately  convex  ;  the  axis  indistinctly 
marked  out  by  two  deep  impressions,  which  sometimes  form  short  rapidly- 
converging  furrows ;  the  upper  comers  are  bent  sharply  down  beyond  the 
fulcrum,  in  order  to  pass  freely  under  the  thorax-rings  in  rolling ;  the 
incurved  under  portion  is  concentrically  stri|^e  as  usual,  not  broad  nor 
indented  by  the  termination  of  the  abdominal  axis.*  General  surface 
of  the  head  not  well  known ;  a  few  wandering  lines  appeiir  on  one  spe- 
cimen near  the  margins  of  the  cheeks ;  the  thorax  rings  are  unoma- 
mented :  the  general  aspect  is  smooth. 

Variations. — The  axis  in  some  specimens  is  narrower  in  proportion  to 
the  pleurae  (fig.  7). 

Affinities. — This  species  requires  close  examination  to  distinguish  it 
from  several  others.  /.  Botomanni  has  only  nine  rings  to  the  very  short 
thorax.  The  ///.  crassicauda  has  a  head  very  gibbous  behind,  and 
longer  than  the  tail ;  the  eyes  placed  at  less  than  their  own  length  from 
the  neck  margin,  and  remotely  from  the  axal  furrows ;  the  tail,  which 
has  the  axis  distinctly  marked  all  round,  is  scarcely  longer  than  the 
thorax,  and  the  latter  has  its  axis  broader  and  flatter  than  in  our  spe- 
cies ;  the  fulcrum  of  the  pleurae  not  close  in  front,  and  at  a  full  half 
behind ;  the  incurved  under  portion  of  the  tail  is  far  broader  and  less 
concave,  and  its  lines  of  growth  meet  at  an  angle  in  the  middle ;  this 
last  portion  is,  however,  not  always  visible  for  the  purpose  of  com- 
parison. The  whole  surface,  too,  is  covered  with  strong,  sharp  lines, 
which  are  certainly  not  conspicuous  upon  IlL  Davisii^  though  the  latter 
is  not  quite  smooth.  ///.  perovalis  (Murch  )  is  a  more  elongate  oblong 
species ;  the  axis  of  the  tail  is  very  narrow,  more  so  than  in  our  nar- 
rowest variety,  extends  one-third  dovvTi  its  length,  and  is  circumscribed ; 
the  incurved  portion  of  the  tail  is  broad.  It  is  not  at  present  justifiable 
to  connect  even  this  latter  with  ///.  crassicauda^  although  it  agrees  more 
nearly  with  it  than  with  any  other  species. 

History, — Apparently  it  was  not  known  till  Professor  Sedgwick  and 
myself  collected  it  at  Bala,  in  what  was  then  considered  a  peculiar  band 
of  limestone,  and  it  was  too  hastily  identified  with  the  111.  Botcmanni 
(Mem.  Geol.  Surv.,  vol.  ii.,  part  1,  pi.  8,  figs.  1,  2,  3),  and  as  such  pub- 
lished in  the  list  of  Welsh  fossils  given  in  the  1st  volume  of  the  Geol. 
Joum.,  p.  20 :  the  Rhiwlas  locality  bejongs  to  the  present  species.  Mr. 
D.  Sharpe,  in  noticing  the  probable  occurrence  of  ///.  crassicauda  in 
America,  states  that  this  fossil  is  found  at  Rhiwlas ;  the  present  species 

only  is  intended,  and  Mr.  Sharpe  differs  with  me  as  to  its  specific  value. 

• 

*  This  indentation  is  frequently  to  be  seen   in  Amphus ;   it  is   strong   in  lUanus 
crassicauda^  Dalm. 


i.fclpriiiai  ■^nrlifr  irfrlirf^'llitu^  *li:iili''niii. 
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British  Localities  and  Geological  Range — Llandeilo  Flags  only. — 
Abundant  in  the  Bala  limestone  at  Rhiwlas,  at  the  foot  of  the  lake,  and 
also  at  other  localities  in  the  immediate  neighbourhood  both  north  and 
east  of  the  lake  (Coll.  of  Geol.  Survey).  It  appears,  however,  to 
be  but  local,  and  its  place  is  taken  through  many  other  parts  of  North 
Wales,  and  all  through  South  Wales,  by  the  ///.  Bottmanni,  It  pro- 
bably occurs  in  the  lower  Silurian  limestone  of  Wrae,  near  Broughton, 
Peebleshire ;  some  fragments  were  found  there  by  Mr.  James  Nicol 
(Geol.  Joum.,  vol.  iv.,  p.  206),  which  are  with  doubt  referred  to  this 
species,  as  also  is  another  portion  of  thorax  found  in  the  limestone  of  the 
Stincher  river,  Ayrshire,  by  Mr.  Carrick  Moore  (tJ.,  vol.  v.,  p.  13). 


Explanation  op  Plate  II. 


Fig.  1.  Nearly  perfect  specimen.  Rhiwlas,  Bala  ;  in  which  locality  all,  except  figs.  6» 
7»  were  found.    Fig.  1*,  side  view  of  ditto. 

Figs.  2,  2*.  Front  and  side  views  of  a  roUed-up  specimen ;  the  want  of  gibbosity  in  the 
head  is  shown  in  the  side  yiew. 

Fig.  3.  Dissected  figare.  a,  central  lobe  ;  b  b,  wings,  npper  side ;  they  extend  further 
inward  on  the  under  side ;  c,  axis  of  a  middle  thorax  segment ;  d  d,  fulcra ;  e  e,  fulcra 
of  tail. 

Fig.  4.  A  separate  tul,  showing  the  incurred  under  portion,  d,  where  the  upper  crust  is 
broken  off. 

Fig.  5.  Rostral  shield,  often  found  separate. 

Figs.  6,  7.  Tails  of  young  specimens,  showing  the  further  extension  of  the  furrows  at 
that  age.    Llechwedd  ddu,  Bala. 

Fig.  8.  Variety  with  narrow  axis.  The  tail  has  been  compressed  from  below,  and 
appears  too  small.    Rhiwlas. 


British  species  of  Ulcentis  proper. 

*  With  9  body-rings. 

1.  /.  Bowmanni,  Salter,  Mem.  Geol.  Survey  (June,  1848),  vol.  ii.,  part  1,  pi.  8,  f.  1-3; 
/.  centrotus,  Portlock  (1843),  Geol.  Rep.,  pi.  10,  f.  3-6,  and  probably  f.  9. 

/.  capite  magno,  angulis  posterioribua  obtusis ;  oculis  remotis,  ad  marginem  occipitalem 
approximatis  ;  thorace  caudd  breviore. 

Locality. — Llandeilo  flags,  North  and  South  Wales ;  Kildare,  Ireland. 

**  With  10  body  rings. 

2.  /.  Dcufisiit  as  defined  in  our  preceding  description. 

3.  /.  PoTtlockiij  Salter;  /.  crassicauda,  Portlock  (1843),  Geol.  Rep.  Tyrone,  &c.,  pi.  10, 
f.  7,  8  [Thaleopa  ovcUus,  Conrad;  Hall,  Paleont.  New  York (1848), pi.  67,  f.  6  6.? 

/.  capite  magnOf  Cauda  parva,  sublrigona ;  oculia  remotis  [prominulis  f]  ;  thorace  seg* 
mentit  10,  axi  lata,  pleuris  abrupte  deflexis  et  rejfexis  ad  fulcrum,  quod  ad  dimidium  pleuree 
uniumuisque  positum  est ;  caudd  depressa,  subtriangulari,  angulis  extremis  late  truncatis. 

That  this  neat  species  is  not  /.  crassicauda  is  very  clear ;  the  shape  of  the  tail,  and  the 
abrupt  backward  bend  of  the  pleurs,  almost  at  right  angles,  distinguish  it  easily ;  the 
fulcrum  is  as  far  outward  in  the  first  segment  as  the  last,  an  unusual  character.  We  have 
not  seen  specimens  of  /.  ovatus  (Conrad) ;  Hall's  figure  of  that  species  (loc.  cit.,  pi.  67, 
f.  6  b)  much  resembles  ours  in  the  tail ;  but  if  his  two  specimens  be  correctly  drawn,  he 
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must  haTC  figured  two  species  nnder  the  name.    We  cannot  therefore  identify  the  Irish 
fossil  vith  his,  especially  as  the  decided  bend  in  the  pleara  is  not  given  in  his  figure ; 
and  we  dedicate  the  species  to  Col.  Portlock,  who  has  so  well  elacidated  the  trilobites  of 
Ireland.    Onr  description  is  drawn  from  his  specimen. 
Locality. — Lower  Silurian  rocks  of  Tyrone,  Ireland. 

4.  /.  perovalisy  Murchison,  Sil.  Syst  (1839)  t  23,  f.  7. 

/.  capite  gibbosOf  oculis  remotit ;  thorace  quam  caudd  longiore,  9egmentu  10,  curt  anffvsio  ; 
pleuris  paulo  reflexU  adfulcrumt  quod  pleurarumfere  omnium  ad  tertium  positum  est,  Cauda 
axi  anffustissimOf  circumacripto. 

In  the  young  specimen  figured  the  eyes  are  not  seen,  but  they  must  be  nearly  as  dis- 
tant from  the  axal  furrow  as  the  width  of  the  central  lobe ;  the  axis  of  the  thorax  is  much 
narrower  than  the  pleune — this  is  maintained  in  the  adult;  the  fulcrum  at  about  one-third 
in  the  first  segment,  in  the  next  a  little  farther  out,  and  fW)m  thence  at  an  equal  distance 
in  all  the  segments.  Tail  in  youth  more  than  a  semi-circle,  shorter  than  the  thorax,  with 
the  axis  very  narrow,  circumscribed,  and  reaching  about  half-way  down ;  in  the  older 
state  it  forms  about  a  semi-circle,  is  flattened,  and  the  axis  does  not  reach  so  far.  The 
end  of  the  axis  does  not  indent  the  broadish  incurved  margin  of  the  inferior  side ;  it  does 
so  in  /.  crassicattdoy  which  has  a  shorter  and  subtmncate  convex  tail,  a  much  broader 
axis  to  the  thorax,  and  the  eyes  not  nearly  so  remote.  We  have  not  specimens  perfect 
enough  to  characterize  /.  perovalis  fully,  but  enough  to  show  that  it  ought  not  at  present 
to  be  connected  with  the  Swedish  species. 

Locality, — Llandeilo  flags  of  the  Corndou  Mountain,  Shropshire. 

5.  /.  oculariSf — n.  »p. 

/.  capite  aemicircularif  vtraque  acutangulo,  loho  centrali  angusto;  oculis  magnis,  approxi- 
matis,  a  cervice  vix  dimidium  diametri  remotis :  thoracis  axi  pleuris  aqualij  his  ad  fulcrum 
dejfexis  et  paulnm  reflexis  ;  pygidio f 

A  species  so  remarkable  among  the  trilobed  division  of  Illanus,  for  the  size  of  the  eye, 
that  we  have  ventured  to  name  it — we  cannot  recognize  it  among  published  spedea. 

Xoca/t<jr.— Llandeilo  flags,  county  Kildare,  Ireland. 

6.  /.  Murchisoni,  Salter.    /.  Rosenbergii^  ib.,  Mem.  Geol.  Surv.,  vol.  ii.,  pt.  1,  pi.  5,  f.  6-8. 
/.  capite  caudaqtte  magniSf  thorace  brevi,  anterius  contracto  ;  capite  utrdque  acutangulo, 

oculia  ad  sulcos  approximatisy  diametrum  suum  a  cervice  remotis  ;  thorace  axi  latissimo  dis* 
tinctoy  pleuris  anterioribus  hreuissimis, 

A  species  connecting  the  true  Illctni  with  Bumastvsy  having  a  very  wide  axis  and  very 
narrow  front  pleura?.  The  axis,  however,  is  really  distinct,  and  the  fulcrum  not  close  to 
it.  There  is  reason  to  believe  that  the  /.  Eosenbergii,  to  which  these  specimens  were 
referred  before,  is  a  very  large  specimen  of  /.  crassicauda :  as  Pander  and  Burroeister 
have  previously  stated.  This  fine  IllanuSy  from  near  the  classic  town  of  Llandeilo,  we 
dedicate  to  Sir  R.  I.  Murchison. 

Locality. — Llandeilo  flags  of  Llandeilo,  South  Wales. 

Notwithstanding  its  great  similarity  in  external  characters  to  NileuSf  lUanus  is  essen- 
tially distinguished  by  the  possession  of  a  rostral  shield,  a  portion  so  designated  by  Bur- 
meister,  and  peculiar  to  Illanus  and  (Mlymene.  This  shield  appears  to  be  a  plate  infrerted 
between  the  two  clieek-pieces,  and  separates  the  hypostome,  or  labrum,  from  the  facial 
suture.  In  Asaph  us  the  cheek-pieces  are  united  across,  or  in  some  divided  merely  by  a 
vertical  suture.  ///.  centrotus  (^Dalmau)  has  long  head-spines,  and  in  this  diflFers  fh>m  most 
species  of  tlie  genus,  though  some  others  are  angular  at  the  corners.  Pander,  and  af^er 
him  Sars,  described  the  hypostome ;  it  is  simply  oval,  and  by  no  means  notched,  as  in 
Asaphus, 

The  genus  commenced  in  the  Llandeilo  flags,  ar.d  continued  to  the  end  of  the  Silurian 
system.  We  think  there  is  not  good  evidence  of  its  longer  duration,  though  Munster  cites 
one  or  two  species  from  Devonian  rocks  in  Germany. 

June,  1849.  J.  W.  Salter. 
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Decade  IL    Plates  HI.  and  IV. 


ZLUENUS  BABRIENSIS. 

[Genus  ILLiENUS.  Dalman.  (Sub-kingdom  Articulata.  Class  Crustacea.  Order 
Entomostraca.  Family  Triiobitic.)  Head  about  a  quarter  of  a  sphere ;  eyes  smooth, 
remote ;  facial  suture  ending  on  the  posterior  margin  behind  the  eye,  marginal  or  sub- 
marginal  in  front;  hypostome  entire,  separated  from  the  facial  suture  by  a  transverse 
rostral  shield ;  thorax  rings  9  or  10.] 

[Sub-genu8  Bumaatus.  Thorax  with  10  rings,  not  trilobate;  the  axis  very  broad, 
reaching  to  the  fulcrum.] 

I 

Diagnosis.  /.  {Bumastus)  ovali-ohlongus^  valde  convexus,  crustd  crassa ; 
capitis  sulds  axalibwt  remotis ;  oculo  magno  prominente^  vix  dimidium 
hngittidinis  suce  a  cervice  remotOy  palpebral  valde  convexd ;  ihorace  arii- 
culis  10,  haud  trilobaio. 

Synonyms.  "A  new  species  of  Trilobite,"  F.  Jukes  (1829),  in  Ann. 
Mag.  Nat.  Hist.,  vol.  11.,  p.  41,  figs.  8,  9,  10;  ^^ probably  IsoteluSy*  J. 
D.  C.  SowERBY,  tft.,  p,  45;  SiLLiMAN,  AmcF.  Journ.  of  Science  (1832), 
vol.  xxiii.,  1,  p.  203.  Bumastus  Barriensisy  IMEurchison  (1839),  Sil.  Syst., 
pi.  VII.  bis.,  fi^,  3 ;  ib.  XIV.,  f.  7  ;  Emmerich  ri839).  Dissert.  33.  Nileus^ 
{Bumastus)  Barriensis,  IkliLNE  Edwards  (1840),  Crust.,  vol.  ill.,  p.  295. 
///.  {Bumastus)  Barriensis,  Burmeister  (1842),  Org.  Tril.,  120  ;  Ray 
edition  (1846),  104  Bu.  Barriensis,  Hall  (1843),  Geol.  Report,  New 
York,  No.  10,  f.  4 ;  No.  19,  f.  2.  [Nilcus  glomerinus,  Dalman,  Arsberatt. 
(1828),  p.  136;  Hisinger  (1837),  Leth.  Suec.  16?] 

Description. — Oblong-oval  and  very  convex;  the  three  divisions, 
head,  thorax,  and  abdomen,  nearly  equal.  Head  a  quarter  of  a  sphere, 
more  pointed  in  front  in  the  young  specimen  than  in  the  adult,  in  which 
it  becomes  obtuse.  The  siu'face  of  the  head  is  even,  and  but  slightly 
marked  by  short  converging  distant  axal  furrows  into  glabella  and 
cheeks.  Terminating  these  short  furrows,  and  immediately  above  the 
prominent  upper  eyelid  (palpebra)  is  an  oval  space,  sometimes  flat  of 
depressed,  and  sometimes  a  little  convex,  where  the  crust  is  thickened 
interiorly,  and  on  wliich  the  puncta  that  occur  so  commonly  on  the 
other  portions  of  the  crust  are  absent  in  some  specimens, — its  nature 

*  Dalman  uses  the  term  *'  lobu*  palpebralia"  for  the  covering  plate  or  eyelid :  its  varia- 
tioni  are  often  characteristic. 
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we  do  not  know.  Eye  strongly  lunate,  long,  narrow,  smooth,  and  sup- 
ported by  a  very  strong  fold  of  the  check,  which  forms  a  sort  of  lower 
eyelid,  and  is  most  developed  in  age.  Cornea  apparently  thick.  The 
facial  suture  in  front  of  the  eye  runs  S-shaped  outwards  and  upwards, 
turns  a  little  beneath  the  margin,  and  then  runs  straight  acrosi  above 
the  rostral  shield ;  it  bends  out  sharply  beneath  the  eye,  and  cuts  the 
margin  beneath  the  most  prominent  curve  of  that  organ.  Rostral  shield 
a  long  transverse  piece,  deeply  striate,  and  overhanging  with  a  sort  of 
pouting  lip  the  attachment  of  the  hypostome.  This  last  piece  is  yet 
undiscovered.*  (Jheeks  with  rounded  angles  posteriorly,  and  curving 
over  the  lower  side  of  the  head  ;  they  are  separated  by  the  wide 
rostral  shield. 

Thorax  of  10  segments  arched  back,  especially  the  forward  ones, 
and  having  the  tlu^e  lobes  just  indicated  by  a  very  slight  furrow  where 
the  fulcrum  is  placed,  the  subfusiform  axis  occupying  more  than  two- 
thirds  the  entire  width.  The  fulcrum  is  far  outwards,  and  is  formed 
by  a  short  forward  bend  of  each  pleura,  which  then  continues  in  the 
general  direction,  is  sharpened  anteriorly  for  rolling,  and  curves  forward 
at  its  blmit  end  ;  the  foremost  pleurae  are  rapidly  shortened,  the  whole 
of  the  cheeks  projecting  beyond  them  (plate  3,  f.  l*a). 

Tail  in  the  young  about  three-fourths  of  a  hemisphere  ;  in  the  adult 
more  than  half.  The  upper  comers  are  truncated  and  turned  down, . 
but  there  are  no  indications  of  the  axal  lobe.  Incurved  portion  of  the 
tail  not  broad,  but  thick,  deeply  concave,  and  marked  concentrically 
on  both  surfaces  by  elevated  lines  of  dots  (pi.  4,  f.  10,  10  a).  The 
whole  surface  of  the  animal  is  more  or  less  punctate,  and  marked  with 
wavy  imbricate  lines ;  they  appear  to  vary  very  much  in  number  and 
position,  abound  near  the  edges  of  the  head,  but  less  so  on  its  most 
convex  portion  ;  run  across  the  thorax  parallel  to  the  course  of  the 
rings,  and  on  the  tail  are  most  abundant  on  its  forward  margin.  On 
all  the  articulating  surfaces  the  lines  are  doubly  close,  but  the  puncta 
absent.  On  the  somewhat  depressed  space  immediately  over  the  fulcral 
points  in  the  head  and  thorax-rings,  both  lines  and  puncta  vanish. 
These  latter,  which  most  probably  indicate  the  bases  of  short  pile,  are 
often  wide  and  deep  (pi.  4,  f.  3),  and  are  present  on  the  posterior 
surface  of  the  tail,  where  the  lines  are  absent.  The  inferior  eyelid 
(pi.  3,  f.  l*bjy  if  so  it  may  be  called,  is  deeply  punctate  in  our  specimen, 
but  without  any  of  the  wavy  lines. 

Variations, — Though  numerous  specimens  are  extant,  there  are  so 
few  perfect  ones,  that  we  are  not  able  to  detect  any  considerable  variety 
in  the  proportions.     Certain  Dudley  specimens  appear  more  elongate. 

♦  Mr.  John  Gray  of  Dudley  possesses  an  entire  transverse  labrum,  with  two  tubercles, 
which  very  likely  belongs  to  it. 
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.^blitzes. — But  one  ^  published  which  belongs  to  this  section  of  the 
genus  besides  our  own,  the  Ulcenus  trentoneiisis  of  Emmons  (Geol. 
New  York,  2nd  district),  and  through  the  kindness  of  Dr.  Bigsby,  the 
well-known  explorer  of  the  Canadian  frontier,  we  have  seen  a  specimen 
as  large  as  our  largest  individuals  of  /.  BarriensiSy  from  Little  Mani- 
toulin  Island,  on  Lake  Huron.  It  differs,  at  a  glance,  from  ours,  in 
the  angularity  of  the  posterior  angle  of  the  head,  and  its  strongly 
converging  and  lengthened  axal  furrows.  Whether  Dalman's  Nileus 
(flomerinus^  described  in  1828,  be  this  species,  as  Burmeister  thinks  it 
may,  we  have  no  means  of  deciding  at  present. 

History. — The  earliest  notice  of  the  British  fossil  was  given  under 
the  name  of  "  A  new  Trilobite  from  Dudley,"  by  Mr.  Frederic  Jukes, 
who  communicated  drawings  and  casts,  and  a  note  by  Mr.  J.  de  C. 
Sowerby,  to  Loudon's  "  Magazine  of  Natural  History ;"  the  specimens 
were  obtained  from  near  Barr  Beacon,  Staffordshire.  Mr.  Jukes  also 
communicated  casts  soon  after  to  Silliman,  for  his  "  American  Journal," 
and  it  is  there  stated  that  Mr.  Sowerby  had  referred  it  to  a  genus 
found  at  Trenton  Falls,  the  Isotehis  of  Dekay.  Professor  Green,  how- 
ever, would  not  admit  the  identity  of  the  two  genera,  and  denied 
the  existence  of  the  English  type  in  America.  This  was  quite  true  at 
the  time,  but  it  is  singular  enough  that  the  Trenton  limestone  should 
afford  afterwards  another  and  almost  identical  species.  Sir  R.  I.  Mur- 
chison,  as  is  well  known,  founded  his  genus  Bumastus  on  this  Wenlock 
fossil.  Milne  Edwards  did  not  adopt  it,  and  considered  it  closely  re- 
lated to  Nileus ;  while,  however,  he  referred  the  other  species  of  Bhenus 
to  Dekay's  genus  Isotelus,  Burmeister,  in  1842,  placed  it  in  its  pre- 
sent position  as  a  section  of  Illcenus;  while  the  species  of  Nileus,  \^hich 
Dalman  distinguished  from  all  trilobites  (not  knowing  our  species)  by 
their  want  of  trilobation,  have  fallen  into  their  true  position  among  the 
large  group  of  Asapkus, 

British  Localities  and  Geological  Range. — Silurian  Rocks  ;  Wool- 
hope  limestone  to  Wenlock  limestone.  Wenlock  formations  of  Hay 
Head,  near  Barr,  Staffordshire  (Sir  R.  I.  Murchison).  Dudley,  Staf- 
fordshire. Haven,  near  Aymestry,  Herefordshire  (Rev.  T.  T.  Lewis). 
Woolhope  limestone  of  Littlehope,  Woolhope ;  and  also  of  Nash  Soar, 
Presteign,  Herefordshire.  Wenlock  limestone  of  Ledbury,  Malvern 
(Coll.  Geol.  Survey.) 

Foreign  Distribution, — Niagara  group  of  New  York  (Hall).  A 
species  very  like  it  was  found  near  Uohenholm,  by  Eichwald  (Urwelt, 
Russland,  Heft,  2,  59),  but  it  is  not  quoted  from  Norway  or  Sweden. 
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Explanation  of  Plate  III. 

Fig.  1.  Old  individual  from  Bait,  in  the  poMession  of  Miu  Jakes,  of  BirmiDgbam. 

Fig.  1^.  Side  yiew  of  the  tame,  showing  the  shortened  foremost  pleursD  (a),  and  the 
inferior  eyelid  (b). 

Fig.  2.  Side  view  from  a  fine  coiled  spedmen  in  the  cabinet  of  John  Gray,  Esq., 
Dudley. 

Figs.  3,  3*.  Two  Tiewi  of  a  yoong  one ;  in  the  cabinet  of  Angnstos  Lewis,  Esq. 

Plate  IV. 

Fig.  1.  The  dbseeted  figure,    a,  head ;  h  6,  cheeks ;  c,  thorax  segments ;  d,  tail. 

Fig.  2.  Portion  of  snrfiioa  alcove  the  eye,  showing  the  wavy  lines  and  poncta. 

Fig.  3,  Dittos  with  ponela  larger  than  usual. 

Fig.  4.  Magnified  plenne,  with  lines  and  puncta. 

Fig.  5.  Part  of  tail,  the  puncta  only  present  over  the  hinder  portion  of  it 

Fig,  6.  Pleura  magnified,  showing  the  fulcrum  a,  the  backward  bend  at  6,  the  sharpened 
forward  edge  c. 

Fig.  7.  Idirge  head  from  littlehope. 

Fig.  7*.  The' same,  lower  side,    a,  rostral  shield;  fr,  rostral  suture  (Burmeister). 

Fig.  8.  Shows  th^  thickened  portion  of  shell  just  above  the  eyelid  at  a ;  impression  of  it 
on  the  stone  beneath-  at  b,    (In  this  spedmen  it  is  destitute  of  puncta.) 

Fig.  9.  Side  yiew  of  part  of  tail ;  at  a,  the  fhlcral  point ;  6,  the  articulating  surface, 
with  lines,  but  not  puncta. 

Fig.  10.  Incurved  portion  of  tail;  the  inward  surface  with  elevated  granulate  lines. 

Fig.  11.  A  ditto,  magiOfied. 

The  specimens  figured  in  this  plate  are  in  the  Geological  Survey  Collection. 


The  section  Bumattus  is  related  to  the  more  typical  species  of  IUmnu»,  just  as  Nileus, 
of  Dalman,  is  to  his  Aaaphui  palpArotus,  The  distinct  trilobation  has  vanished,  and  the 
axis  is  so  wide  as  to  reach  the  fhlcral  point,  and  be  nearly  coincident  with  it.  There  is 
a  slight  backward  bend  of  each  pleura  just  bef(»re  the  fulcrum,  which  serves  to  steady  the 
articulation  of  the  piece  behind  by  overhanging  it  a  little,  while  this  piece,  in  turn,  over- 
hangs the  preceding  at  the  fulcrum,  precisely  as  in  the  articulation  of  the  abdomen  of  the 
lobster  and  cray-fish.  Beyond  the  fulcral  point  the  pleura  is  always  more  or  less  sharp- 
ened, to  pass  under  the  preceding  joint  in  the  act  of  bending ;  and,  as  in  this  operation, 
the  back  is  lengthened,  and  the  soft  parts  of  the  axis  would  be  exposed  by  the  separation 
of  the  segments,  a  convex  articular  portion  is  added  on  the  forward  edge  of  each  segment, 
which  fills  the  gap,  and  retires  beneath  the  preceding  joint,  when  the  animal  is  extended. 
This  is- the  structure  of  all  trilobites  which  have  been  observed  to  bend  or  roll,  and  it  is 
similar  to  that  met  with  in  recent  Crustacea. 

The  subgenus  is  known  in  the  Lower  Silurian  rocks  of  America,  and  the  Upper  Silurian 
of  Britain. 

J.  W.  Salter. 
June,  1849. 
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Decade  II.     Plate  V. 


ASAPHUS  TYRAKNUS. 

[Genus  ASAPHUS.  Brongniart.  (Sub-kingdom  Articulata.  Class  Crustacea.  Order 
Kntomostraca.  Family  Trilobitse.)  Eyes  large,  smooth.  Facial  suture  marginal  or 
supramarginal  in  front,  and  ending  on  the  posterior  margin.  No  rostral  shield.  Hypostome 
strongly  bilobed.     Body  rings  8.]  * 

[Subgenus  BasiUcuSt  Salter.  Facial  suture  marginal  in  front;  head  but  slightly  lobcd ; 
pleurse  furrowed  transversely  ;  tail  large,  with  axal  and  lateral  furrows. 

Diagnosis. — A.  (^Dasilivus)  ovalis ;  capite  semicirculari^  angulis  in 
spinas  breves  productis ;  cauda  parabolicd,  la(h  marginatd,  regulariter  con- 
vexa,  apice  roiundato  nee  acuto ;  axi  distincto^  sublineari^  angusto^  tnuUi- 
costatOj  apice  abrvpto ;  lateribus  multicostatis. 

Synonyms.  Asaphus  Tyrannus,  Murciiison,  Silurian  Syst.  (1837), 
pi.  xxiv.  and  pi.  xxv.,  f.  1.  Ogygia  Tyratinus^  Emmerich,  Dis>ert.  (1839), 
29.  Asaphus  Tyrannus^  Milne  Edwards,  Crust.  (1840),  3,  310.  Emme- 
rich, Leonliard  and  Bronn's  Neues  Jahrbuch  1845  (translated  in  *  Scientific 
Memoirs,'  vol.  iv.  (1845),  273).  [not  of  Burmeister,  Organ.  Trilub. 
(1843),  t.  5,  f.  4.     Ray  edition  (1846),  108.] 

A  remarkably  perfect  specimen  in  the  cabinet  of  ^\''.  Day,  Esq.,  of 
Hadlow  neai'  Uckfield,  and  specimens  in  the  Geol.  Survey  collections 
displaying  the  parts  of  the  mouth,  enable  us  to  present  a  complete 
description  of  this  famous,  but  apparently  local  trilobitc. 

Description. — Lengtli  11  inches ;  breadth  6|  inches.  General  form 
nearly  a  true  oval,  moderately  convex ;  the  head  semicircular,  the  tail 
longer  and  parabolic.  Head  smooth,  with  a  slight  concavity  marking 
off  the  margin,  produced  at  the  angles  into  short  spines  which  reach  the 
third  thoracic  segment.  Glabella  clavate,  defined  in  front  only ;  the 
forehead  lobe  large,  protuberant,  and  nearly  round :  beneath  it,  and  at 
the  level  of  the  front  of  the  eye,  is  the  uppermost  of  three  obscure 
oblique  furrows.  There  is  at  the  base  of  the  glabella  a  tubercle,  and 
beneath  it  an  impression  marking  the  place  of  the  neck  fuiTow.  Eyes 
rather  large,  much  arched,  placed  behind  the  middle  of  the  head,  and 
close  to  the  glabella ;  the  base  of  the  eyelid  is  constricted,  the  lentiferous 
surface  is  broad  and  smooth,  and  beneath  the  cornea  there  are  very 
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numerous  lenses,*  not  quite  closely  set  Facial  suture  ending  on  the 
posterior  margin,  at  the  inner  third  of  the  width  of  the  cheek,  and  in 
front  of  the  eye  turned  outwards  in  a  sigmoid  curve  ;  it  cuts  the  front 
margin  beyond  the  parallel  of  the  eye,  and  continues  exactly  along  the 
edge  of  the  shield. 

The  hypostome  is  semicircular  at  its  base,  which  is  moderately  broad  ; 
it  has  a  squarish  tumid  centre  surrounded  by  a  strong  furrow,  and  is 
deeply  divided  at  the  apex  into  two  ovate-lanceolate  forks,  between 
which  the  shelly  plate  turns  strongly  inwards  :  there  is  an  oval  circum- 
scribed tubercle  at  the  origin  of  each,  most  distinct  on  the  inner 
surface. 

Thorax  of  eight  moderately  arched  rings,  the  axis  not  strongly 
marked  and  as  broad  as  the  pleurae ;  these  latter  are  furrowed  for 
three-fourths  of  their  length,  and  are  curved  down,  but  scarcely  bent 
backward,  at  the  obscure  fulcrum,  which  in  the  hinder  rings  is  placed 
at  about  one-third  away  from  the  axis,  but  much  nearer  to  it  in  the 
forward  rings ;  the  anterior  edge  of  each  pleura  is  sharpened,  and  its 
termination  square. 

Tail  parabolic,  its  width  at  the  broader  end  one-fourth  greater  than 
the  length  (it  appears  nearly  equal),  regularly  convex,  not  sunk  in  the 
middle ;  axis  fluttened  forwards  and  prominent  behind,  terminating 
abruptly  at  four-fifths  the  length  of  the  tail,  and  ribbed  throughout  by 
about  15  furrows.  The  sides  are  furrowed  for  about  half  their  width 
by  12  or  13  oblique  parallel  sulci,  which  end  abruptly  at  the  edge  of 
the  broad  concave  margin  ;  the  uppermost  furrow  is  much  stronger 
than  the  rest.  The  incurved  lower  surface  of  the  tail  occupies  rather 
more  than  the  breadth  of  the  smooth  upper  border,  and  folds  round  the 
end  of  the  axis  which  indents  it  The  fine  lines  on  this  incurved  border 
are  not  truly  concentric  with  the  edge,  but  appear  to  branch  from  an 
imaginary  line  along  the  middle  or  most  concave  part  The  space  left 
between  the  upper  and  lower  borders  is  shallow.  On  the  upper  crust 
of  the  tail  the  wavy  lines  arc  interrupted  and  inosculate ;  they  arch 
over  the  axis  with  the  convexity  of  the  curve  forwards :  on  the  lateral 
lobes  the  curve  is  reversed.!  The  same  arrangement  is  seen  on  the 
thorax  rings, — at  the  ends  of  the  pleurae  they  turn  upwards,  and  fig.  8 
shows  the  longitudinal  disposition  of  these  lines  on  their  under  sides. 
On  the  head  similar  lines  occur,  but  we  have  not  specimens  to  show  it 
well ;  the  hypostome  has  them  obliquely  on  the  forks  (fig.  4). 

•  On  a  specimen  lent  by  Mr.  Day,  which  presents  only  the  lower  half  of  the  eye, 
the  number  and  arrangement  is  such,  that  judging  from  analogy  with  A,  Potruti,  the  eye 
of  which  is  very  much  like  this,  there  mu$t  have  been  6000  lenses,  or  probably  more. 

t  Burmeister  has  figured  a  good  example  of  this  arrangement  of  the  sculptural  lines  on 
the  tail  of  an  Asaphus  in  his  "Zeitung  fur  Zoologie,'*  &c.,  1  Band,  1848, 1 1,  f.  19. 
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Variations. — Some  individuals  (perhaps  females)  are  much  more 
convex  than  others ;  in  some  the  margin  is  abruptly  concave ;  our 
figured  specimen  is  depressed.  The  number  of  lateral  ribs  to  the  tail 
varies  considerably,  they  do  not  seem  to  become  more  numerous  by 
age.  The  forks  of  the  hypostome  are  long  or  short.  The  ornamental 
lines  which  are  so  conspicuous  in  the  external  cast  (PI.  24,  Sil.  Syst.) 
exist,  though  less  deeply  sculptured,  in  all ;  the  internal  cast,  which  is 
more  commonly  found  than  perfect  specimens,  does  not  show  them 
distinctly. 

Affinities, — The  specimen  figured  in  Burmeister's  work  appears  by 
his  description  to  have  been  from  a  "  boulder  of  red  limestone,"  and 
hence  it  is  very  probably  a  worn  specimen  of  A,  heros  (Dalman),  from 
the  red  limestone  of  Kinnekiille,  Gothland.  It  is  unfortunate  that  the 
author  should  have  transferred  the  sculpture  of  A,  tyrannus  to  this 
figure,  for  the  axis  is  constricted  in  the  middle  and  depressed,  and  the 
lateral  ribs  long ;  it  is  in  fact  a  pretty  good  figure  of  A.  heros,  except  in 
the  rounded  tail ;  in  Swedish  specimens  the  tail  is  pointed  and  the  axis 
percurrent.  There  is  also  a  species  in  the  lowest  Silurian  limestone  of 
New  York  so  like  ours,  that  we  do  not  know  how  it  is  distinguished ; 
there  are,  however,  but  seven  or  eight  distinct  ribs  on  the  axis,  and 
those  on  the  sides  are  said  to  be  duplicate ;  we  refer  to  A,  marginalis 
(Hall),  described  in  the  Palaeontol.  New  York.  This  is  the  more  inter- 
esting, as  the  Asaphi  of  North  America  belong  generally  to  the  group 
Isotelus*  The  species  which  most  nearly  resembles  A,  tyrannus,  and 
which  I  referred  to  it  in  Prof.  Sedgwick's  papers  in  the  "  Geological 
Joiumal,"  is  the  A.  Powisii,  very  common  in  the  slates  of  North  Wales. 
ITie  specimen  of  this  latter  species  figured  in  the  "  Sil.  Syst."  is  much 
compressed,  for  the  species  is  really  more  convex  than  that  here 
described,  with  deeper  furrows  on  the  pleurae,  which  are  arched  forward 
at  their  ends ;  and  the  tail  axis  is  wide  above,  rapidly  contracting  in 
width  and  becoming  quite  indistinct,  its  end  only  prominent ;  the  surface 
seems  smooth ;  the  sides  of  the  tail  have  a  very  strong  uppermost 
furrow ;  the  remaining  furrows  are  faint.  Fine  specimens  of  ^.  Powisii, 
in  the  collections  of  the  Geol.  Survey  and  of  Mr.  Sharpe,  show  very 
numerous  lenses  (about  7000)  on  each  eye. 

History. — It  appears  not  to  have  attracted  the  notice  of  Llhwyd, 
although  it  is  quite  as  common  at  Llandeilo  as  the  Ogygia  Buchii,  uf 
which  he  figured  specimens ;  nor  does  it  seem  to  have  been  noticed 
by  any  writer  on  trilobites  previously  to  the  publication  of  Sir  R.  I. 
Murchison's  work.  Emmerich,  in  his  Dissertation,  showed  how  close  he 
considered  its  aflinities  to  be  with  Ogygia,  by  transferring  it  to  that 

♦  The  young  animals  of  even  this  group,  according  to  Hall's  figure,  are  trilobed  and 
ribbed  in  the  tail ;  but  that  can  only  be  in  a  very  young  state. 
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genus.  In  1845,  however,  he  restored  it  to  Asaphus^  though  he  evi- 
dently had  not  observed  the  characteristic  labrum.  Burmcister  appears 
not  to  have  been  acquainted  with  the  species,  since  in  both  editions  he 
confounds  it  with  what  we  believe  to  be  a  specimen  of  A.  herosy  and  even 
suggests,  in  his  Appendix,  tliat  M urchison*s  smaller  6gure  might  prove 
to  be  ^.  extenuatus.  He  notes  that  it  appears  anomalous  for  Asaphus 
to  have  such  distinct  ribs  on  the  tail ;  and  indeed  this  peculiarity  is  one 
of  the  indications  of  its  affinity  to  Ogygia^  which  we  think  confirmed  by 
the  course  of  the  facial  suture. 

Localities  and  Geological  Position  in  Britain. — Llakdeilo  Flags. — 
Limestone  of  Wrae,  Peebleshire  ?  (Greol.  Society's  Coll.).  Coniston 
limestone,  Westmoreland  ?  Craig-y-Glyn,  Berwyn  Mountains,  in  Bala 
limestone  (Sedgwick) ;  Meadow  Town ;  Shelve,  &c.,  in  the  Longmyud, 
Shropshire ;  Cameddau  Hill,  Builth,  Radnorshire  [J.  W.  S.] ;  Llandeilo, 
and  many  neighbouring  localities  in  Caermarthenshire ;  Llampeter 
Felfry,  Pembrokeshire  [Murchison]  ;  Narberth ;  Mydrim ;  Sholeshook  ; 
Lann  Mill»  Pembrokeshire  (Phillips).  It  is  remarkable  that  it  does  not 
occur  in  Ireland. 

.Foreign  Distribution. — It  is  quoted  by  Sir  R.  I.  Murchison  from 
Northern  Europe  [Quart  Geol.  Journal],  but  with  the  understanding 
that  A,  herosy  Dalm.,  was  intended.  A.  marginalise  Hall  [PalaK)nt 
New  York,  pi.  4,  A»,  f.  15],  may  be  the  same  as  our  species. 


Explanation  op  Plate  V. 

Fig.  1.  Perfect  specimen.    Llandeilo.    (Collection  of  W.  Day,  Esq.) 

Fig.  2.  Outline  of  central  portion  of  head,  showing  the  constricted  eyelids.    Laun  Mill. 

Fig.  3.  Portion  of  head,  with  the  base  of  the  eye,  a.    Llandeilo  (Mr.  Day's  Collection). 

Fig.  3*.  Magnified  portion  of  a  cast  from  the  same,  which  would  represent  the  surface 
of  the  eye  when  the  smooth  cornea  is  remored. 

Fig.  4.  Perfect  hypostome,  with  the  upper  processes  (a  a).    Lann  Mill. 

Fig.  5.  Variety  of  the  hypostome,  with  shorter  forks.    Golden  Grove. 

Fig.  6.  Punctate  exterior  surface  of  part  of  hypostome ;  the  lineated  surface  is  shown 
in  fig.  4. 

Fig.  7.  Upper  surface  of  a  thorax  joint.    St.  Clears. 

Fig.  8.  Under  surface  of  ditto,  showing  the  extent  of  the  incurved  portion  6,  6. 

Fig.  9  Part  of  thorax  of  a  large  individual,  witli  deep  sculpture.  Golden  Grove, 
Llandeilo. 

Fig.  10.  Tail  of  young  individual.    Llandeilo. 

Fig.  11.  Incurved  {mrt,  underside  of  the  tail,  l)ouudcd  by  the  lines  <E,a,  and  deeply 
indented  by  the  axis.    Clog-y-frain.    (Sir  K.  1.  Murchison's  Cabinet.) 

June,  1849.  J.  W.  Salter. 
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[GenoB  OOYOIAu  Brnmottuaa.  (Sob-kiDgdoBi^Artieiilate.  CiMiCnistMMu  (Mtr 
Eotomoftnica.  TwHHf  Tt^MtmJ)  j^fes  l^rgtf  imootli ;  ikcial  flntare  catdng  tiie  pos- 
terior mMipai  no^rbrtiil  dneM  oiJI^Cieil  tnftiires  bypoctbme  entire;  body  rings  8$ 
tail  luge.] 

D1AOHO8IB.    Q.'  oiMiSf  J,  gUAeOd  angustd  uirinque  qumquendcaid ;  oemtti^  ' 
ad  medium  capUuj^jntitird/aeialiadJrim  spinit  petHeis  ' 

brembui;  h^fpoiioilut^iiiiMaeumMafbi,  fhoraeis  can  bUpUurd  migut^ore; 
edudm  axi  Umgo  t^Agfio  i  smkis  taUtdlibiu  12  A^^lfeolif,  pntpe  marginem 
tmgukntim  d^efit.      .  -•   -^ 

STsomms.  Lubhttd  r(16M)y  Philosopfa.  Traoeact,  vol.  xx.,.27l^  tab, 
addity  1 15.  Bughua  ewiasir^osa^  lb.,  Ichnograph.  Brit.  (1690),  Epdst  1| 
t.22,  f.  2.  Trilobite  iBNmi  Llanelly,  pABxnrsoKy  Organ.  Bern.  (1811), 
Y.  fit,  jt.  17,  f.  13.^  AjM^km  De  BueHii^  BbovoviauTj  Crust.  Foas.  (1822), 
t  2,  £  2.  THtob.  Be  Buekii^  Scblotbxiu,  Nachtr.  (1828),  u.,  84 
(excL^he  locality,  ^«  Norway.")  AHq:fk.  Buehii^  Dalm.  Palead.  <1828),  68. 
J.  D.  C.  SowERBY,  In  Loudon's  Mag.  Nat.  Hist,  1829,  voL  ii.,  f.  27. 
BucKLAND  (1836),  Bridgwater  Treatise,  t.  46,  f.  7.  Murchison  (1837), 
Sil.  Syst.,  t.  25,  f.  2.  Quenstedt,  Wiegra.  Archiv.  (1837),  vol.  iii.,  1, 346. 
Emmerich,  Dissert  (1839),  28.  Milne  Edwards,  Crust.  (1840),  3,  309. 
EuRMEisTER,  Org,  Trilob,  (1843),  t.  1,  f.  2,  [facial  suture  wrongly  figured.] 
Ray  edition  (1846),  p.  59.     Corda,  Bohm.  Tril.  (1847),  t.  4,  f.  39  [bad.] 

Junior.   JVinucleus?  asaphoidesy  Murchison,  Sil.  Syst.,  t.  23,  f.  6. 

Milne  Edwards,  Crust.,  v.  ill.,  333. 

Description. — Length  occasionally  near  seven  inches,  generally  three 
or  four ;  proportion  of  length  to  breadth  from  6:5  to  6  :  4,  a  consi- 
derable variation.  General  form  a  broad  depressed  oval,  the  head 
nearly  semicircular  and  as  long  as  the  thorax,  the  tail  semi-elliptical 
and  longer  than  either ;  glabella  at  its  base  occupying  one-fourth  or  less 
of  the  width  of  the  head,  broader  and  more  convex  above,  and  a  little 
pointed  in  front ;  it  extends  nearly  to  the  front  margin,  and  is  marked, 
a  little  within  each  side,  by  a  longitudinal  depression,  which  is  curved 
with  the  convex  side  inwards.  Along  this  hollow  lie  five  pits,  which 
represent  the  glabella  furrows ;  the  basal  one  is  the  neck  furrow,  that 
[11.  vi.]  2  P 
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above  is  placed  near  the  centre  of  the  glabella,  the  other  three  re- 
cede more,  the  uppermost  coining  just  above  the  eye.  Eyelid  large, 
semicircular,  and  not  touching  the  glabella.  The  facial  suture  above 
the  eye  is  curved  outwards  a  little  to  reach  the  margin,  along  which  it 
runs  for  some  distance  ;  beneath  the  eye  it  curves  largely  outwards, 
and  cuts  the  posterior  edge  just  within  the  border.  The  latter  is  wide 
and  striate,  more  or  less  concave,  and  marked  off  by  a  distinct  marginal 
furrow.  Eye  placed  halfway  up  the  head,  smooth,  the  lentiferous  sur- 
face broad,  its  minute  structure  is  not  yet  known.  Head  angles  not 
produced  below  tlie  fourth  body  segment.  Hypostome  broad  above, 
narrowing  below,  where  it  is  suddenly  and  obtusely  pointed;  the 
centre  is  gently  raised,  and  a  furrow  runs  down  each  side  ;  there  are 
two  transverse  furrows  near  the  apex,  with  compressed  tubercles  between 
them.  Thorax  with  the  axis  gently  convex,  variable  in  proportion,  but 
seldom  more  than  half  the  width  of  the  pleurae.  These  are  flattened, 
furrowed  along  the  upper  margin  as  far  as  the  fulcrum,  at  which  there  is 
an  obtuse  bend  (fig.  2,  c,  c),  tlie  furrow  diverges  from  the  margin 
here,  and  does  not  quite  reach  the  recurved  and  pointed  extremity ;  it 
becomes  widest  immediately  beneath  the  fulcrum,  and  from  the  lower 
margin  of  the  pleurae  at  this  point  a  narrow  ridge  runs  obliquely  up- 
wards, and  meets  it.  Tail  varying  from  little  more  than  a  semicircle 
to  a  half-ellipse,  very  gently  convex ;  the  axis  gently  tapering,  ribbed 
by  about  13  or  14  furrows,  which  have  a  downward  bend  in  the  middle ; 
its  obtuse  tip  projecting.  Lateral  furrows  at  nearly  right  angles  to  the 
axis,  angularly  bent  downwards  at  the  place  of  the  frilcrum,*  interlined 
all  the  way  by  fainter  furrows,  and  leaving  but  a  narrow  flat  margin. 
Incurved  under  portion  of  tlie  tail  narrow,  closely  striate,  not  indented 
by  the  axis ;  the  upper  side  has  a  striate  band  of  the  same  width,  which 
is  indented  by  every  rib  of  the  tail.  The  inferior  striated  band  is  con- 
tinued (of  the  same  width)  along  the  ends  of  the  pleura?,  and  tlie  striae 
run  in  the  same  direction,  while,  on  the  upper  surface,  they  are  trans- 
verse, and  reach  further  inwards.  Numerous  fine  striae,  arched  upwards, 
cover  the  axis.  The  cheeks  appear  to  be  nearly  smooth,  but  the  gla- 
bella is  covered  by  fine,  short,  broken,  almost  microscojiic  lines.  The 
hypostome  is  strongly  and  concentrically  striate. 

Variations. — It  varies  in  convexity,  proportionate  length,  and  in  the 
width  of  the  axis ;  this  latter  is  sometimes,  though  very  rarely,  more 
than  half  the  breadth  of  the  pleurae — generally  half,  frequently  less  than 
half.  A  pair  of  tubercles  on  each  segment  of  the  axis  is  present ;  they 
are  distinct  and  strong  in  some  specimens  (fig.  6),  and  faint  in  others. 

*  The  tail,  consisting  of  anchyloscd  segments,  preserves  traces  of  nearly  all  the  cha- 
racters of  the  thorax ;  the  strong  furrows  are  analogous  to  the  ftirrows  of  the  plenrse,  the 
fainter  lines  between  them  to  the  joints. 
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Affimties. — From  O.  Guettardi  it  is  known  by  its  less  elongate  and 
more  oval  shape,  and  greater  width  of  plenrse  in  proportion  to  the  axis ;  in 
O.  Guettardi  they  are  but  once  and  a-balf  the  width.  The  axis  of  the 
tail  is  longer,  and  has  13  instead  of  9  ribs,  and  is  abrupt,  not  attenuated 
at  the  tip ; — ^in  O.  Guettardi  it  extends  but  three-quarters  the  length. 
It  has,  also,  duplicate,  bent,  and  more  numerous  side  furrows ;  tlie  oUier 
has  but  eight  or  nine  straight  simple  ones ;  the  hypostome  also  is  sub- 
conical,  not  dilated  laterally.  O.  dilaiatay  Brunnich  (not  of  Portlock), 
which  seems  to  have  been  frequently  held  as  a  variety  of  O.  Buchiij  has 
the  glabella  short,  with  its  lobes  crowded  down  towards  the  lower  part, 
and  the  eyes  remote,  llie  facial  suture  behind  the  eyes  appears  much 
less  arched  m  Sars'  figure.  He  also  describes  the  tail  as  with  10  ribs, 
separated  by  broad  fum)ws.  The  labrum  of  0.  dilatata^  according  to 
Sars'  figure,  is  but  slightly  different  firom  that  of  the  British  species ; 
but  an  important  difierence  resides  in  the  facial  suture,  which,  in  O. 
dilatata^  is  within  the  front  margin  on  the  upper  side,  but  in  O.  Buchii 
is  along  the  edge  itself,  as  in  Asaphus  Tyranny^. 

History, — The  earliest  mention  we  can  find  of  Trilobites  is  concern- 
ing this  species,  and  is  that  which  all  writers  on  these  fossils  have  quoted. 
Mr.  Edward  Llhwyd,  in  a  letter  to  Dr.  Martin  Lister,  of  the  Royal 
Society  (1698)  writes  "  concerning  several  regularly  figured  stones  lately 
found  by  him."  "  The  15th,"  he  says,  "  we  found  near  tlie  Lhan 
Deilo*,  in  Caermardhinshire,  in  great  plenty,  it  must,  doubtless,  be  re- 
ferred to  the  sceleton  of  some  flat  fish ;"  but,  a  few  lines  after,  "  Not 
that  these,  or  any  other  marine  terrestrial  bodies  were  really  parts  of 
exuviae  of  animals,  but  they  bear  the  same  relation  to  them  as  fossil 
shells  to  marine  ones,"  &c.  I'his  latter  opinion  he  takes  care  to  main- 
tain in  his  "  Lithophylacii  Brittanici  Ichnographia  "  (1699),  where  he 
again  says,  the  specimen  represents  only  the  skeleton  of  a  sole  fish,  and 
wants  the  tail,  and  he  marvels  that  the  "  Piscis  Icon  "  should  be  raised 
above  the  surface  of  the  stone,  "  ac  si  venis  piscis  esset."  It  is  curious 
that  Brongniart  should  have  placed  this  species  in  his  heterogenous 
group  Asaphusj  at  the  very  time  he  was  founding  Ogygia^  as  he  ap- 
pears to  have  recognized  the  latter  genus  more  by  its  marked  habit 
than  by  any  positive  characters.  He  probably  meant  to  unite  A,  dilatatus 
with -^.  Buchii,  Dalraan  distinguished  them,  but  with  doubt,  in  182G, 
and  gave  a  figure  of  the  Norwegian  fossil  from  a  plaster  cast  ;  and  had 
not  Sars,  in  1835,  given  a  complete  description,  and  a  good  figure  of 

*  Fig.  9,  of  the  same  communication,  is  often  quoted  as  belonging  to  TrinucUus.  We 
have  no  doubt  it  is  T.  Caractaci^  as  that  is  the  common  species  there  ( T.  fimhriatus  is 
found  at  Builth)  besides,  the  distinct  dots  in  the  fringe  identify  it  with  the  former  species. 
Fig.  8  appears  never  to  have  been  quoted,  yet  -it  is  a  tolerable  representation  of  CyheJe 
rerrucoMy  Dalman,  and  it  has  been  figured  again  without  a  name  by  Brongniart,  plate  4, 
f.  11,  from  the  same  locality,  where  it  abounds,  and  is  the  only  species  of  the  genus  there. 


4  BRITISH   FOSSILS. 

the  bead,  the  identity  might  still  have  been  maintained.  The  hypos- 
tome  of  this  species  was  first  represented  in  Sir  R.  I.  Murcliison's  figures. 
We  have  ascertained,  by  personal  inspection,  that  the  Trinucleus  Asa- 
phoides  of  his  work  is  the  yomig  of  O.  Buchit,  Quenstedt,  1837,  unfor- 
tunately got  hold  of  two  specimens  with  seven  rings ;  whether  an  accidental 
variety,  or  as  Burmeister  thinks,  one  occasioned  by  the  slipping  of  one 
ring  under  the  others,  it  is  difficult  to  say.  Quenstedt,  however,  relied 
on  these,  and  Dalman's  7-ringed  specimen  of  O.  dilatata,  and  asserted  the 
same  number  for  O.  Guettardi.  But  the  error  in  both  cases  led  him 
to  see  the  generic  aflSnity  between  these  two  allied  species,  and  he  dis- 
tinctly says  that  their  union  with  the  typical  Asaphi  is  unjustifiable. 
Burmeister,  in  his  first  edition,  set  the  number  of  rings  right,  but  con- 
founded O.  dilatatay  which  Sars  had  well  distinguished  in  Oken's 
"  Isis,"  (1835),  with*  our  species,  and  adhered  to  this  view  in  tlie  Ray 
edition  (1846).  Emmerich  had,  in  the  mean  time,  spoken  of  them  as  dif- 
ferent species,  and  figured  O.  dilatata  in  Leonhard  and  Bronn's  "  Neues 
Jahrbuch,"  for  1845.  Corda  still  maintains  the  error  of  the  seven  rings. 

British  Localities  and  Geological  Range, — Llandeilo  flags  only. 
Not  yet  known  in  North  Wales  ;  the  localities  given  for  it  in  the  "  Geol. 
Journal,"  vol.  i.,  p.  20,  &c.,  are  erroneous,  and  were  stated  to  be  so  in 
vol.  ii.,  p.  128.  It  abounds  in  the  distorted  slates  at  Shelve  and  Hope 
Mill,  Shropshire  (Sir  R.  I.  Murchison) ;  Rorrington,  Middleton,  and 
Meadowtown,  Shropshire ;  Builth,  Radnorshire ;  Llangadoc  and  Llan- 
deilo, Caermarthenshire  (Geol.  Survey  Coll.)  Haverfordwest ;  Muscle- 
wick  Bay,   Pembrokesliire  (Phillips). .  Not  yet  found  in  Ireland. 

Foreign  Distribution. — La  Couyere,  Bain,  &c.,  near  Rennes,  in  the 
Cote  d'or  (M.  Rouault).  In  the  north  of  Europe  O.  dilatata  takes  its 
place. 


Explanation  of  Plate  VI. 

Fig.  1.  Perfect  specimen  from  Builth  (the  glabella  hardly  pointed  enough  in  front). 

Fig.  2.  Same  specimen  dissected ;  at  a  the  slight  ascending  furrows  -which  cross  the 
neck  segment  are  seen  ;  b  b,  cheeks  or  wings;  c  c,  fulcral  points  of  the  pleurse  ;  d,  tail. 

Fig.  3.  Under  side  of  head  in  front,  with  the  hypostome  b  attached  to  the  continuous 
under  portion  a  of  the  cheeks ;  Builth. 

Fig.  4.  Young  specimen  from  Builth. 

Fig.  5.  Border  of  the  tail,  the  inflected  striate  portion  rendered  wavy  by  projecting 
further  inwards  on  each  rib. 

Fig.  6.  Variety,  with  the  tubercles  on  the  axis  strong ;  Llandeilo. 

All  the  specimens  in  the  Geological  Survey  Collections. 

JiinCi  1849.  J.  W.  Salter. 
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Decade  II.     Plate  VII. 


OGTaiA  POBTLbo&n. 

[Genns  OGYGIA.  Brononiabt.  (Si^kingdom  Articulata.  Class  Crustacea.  Order 
Entomostraca.  Family  Trilobitffi).  Eyes  large,  smooth ;  facial  suture  cutting  the  pos- 
terior margin ;  no  rostral  shield  or  vertical  suture ;  hypostome  entire ;  body  rings  8 ;  tail 
large.] 

Diagnosis.  O.  ovali-ohlonga ;  capitis  margine  angusto ;  glahelld  genis 
IctHore^  ohscuri  lobatd  ;  oculis  ad  anteriorem  partem  capitis  positis  ;  sutura 
faciali  ad  frontem  marginali ;  caudcB  axi  lata  brevissimo, 

SrNONTMS.  Asaphus  dilatatusy  Portlock  (1832),  Geo!.  Rep.,  Tyrone, 
&c.,  pi.  24,  f.  2  (not  of  Dalman).  Ogygia  dilatata,  Phillips,  Memoirs 
Geol.  Survey  (June,  1848),  vol.  ii.,  pt.  1,  239. 

Description. — Length  3i  inches;  width  2h  inches;  often  larger. 
General  form  nearly  flat,  ovate,  widest  in  front.  Head  forming  rather 
more  than  a  semicircle,  considerably  longer  and  wider  than  the  tail, 
but  about  as  long  as  the  thorax ;  the  glabella  is  as  wide  as  the  cheeks 
below,  and  separated  by  slight  furrows  from  them ;  it  widens  and  over- 
hangs the  eyes  above,  and  is  abruptly  bent  down  in  front,  where  the 
margin  is  hardly  visible.  For  nearly  two-thirds  of  its  length  the  gla- 
bella is  miu*ked  by  lateral  furrows,  irregular  in  direction,  dividing  it 
(appariently)  into  four  lobes,  exclusive  of  the  forehead  and  neck  lobes. 
The  neck  lobe  b  is  broad,  and  rises  higher  on  each  side  than  in  the 
middle  ;  it  has  two  oblique  sunk  lines,  c  c,  rising  from  the  lower  angles, 
which  appear  to  divide  it  into  a  pair  of  lobes  (  O.  Buchii  has  the  same 
marking).  Above  this  lobe  lies  the  more  contracted  basal  one  y, 
which  does  not  reach  to  the  margin  of  the  glabella.  The  second  lobe,  ^, 
is  wider  and  more  oblique  than  the  third,  i,  which  is  very  faintly  divided 
from  the  wide  transverse  forehead  lobe  a.  The  fourth  lateral  lobe,  so 
distinctly  marked  in  O.  Buchii,  is  absent  in  this  ^cies.  Eyes  mode- 
rate, placed  very  high  up,  towards  the  termination  of  the  facial  suture 
on  the  margin ;  eye-lid  semi-lunate,  but  not  constricted  above  or  below ; 
eye  line  turning  a  little  out  above  the  eye,  beneath  it  obliquely  down- 
wards and  outwards,  cutting  the  posterior  margin  at  about  half  the 
cheek's  width ;  wings  moderately  large,  with  a  narrow  border  and  a 
[ii.  vii.]  2  Q 
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small  spine.  Hypostome  with  the  centre  gently  swelled,  and  with  dis- 
tinct concentric  furrows  on  the  sides ;  apex ? 

The  first  and  last  thorax  rings  are  somewhat  narrower  than  those  of 
the  middle ;  the  axis  is  widest  at  top,  and  there  only  a  little  narrower 
than  the  pleurae.  It  is  not  arched,  but  flattish,  and  marked  by  indis- 
tinct tubercles  on  the  sides  and  middle.  The  pleurae  are  straight ;  the 
fulcrum  indistinctly  marked  about  half-way  along  them ;  the  divisions 
between  the  segments  not  nearly  so  conspicuous  as  the  oblique  straight 
furrow  which  reaches  nearly  to  the  end  of  each.  The  ends  of  the 
pleurae  are  recurved  and  pointed,  the  foremost  ones  perhaps  not  quite 
so  strongly  as  in  our  larger  figure,  the  hinder  ones  as  much  as  in  fig.  2*. 

Tail  a  semicircle,  with  the  upper  angles  rounded  off;  the  axis  hardly 
more  than  two-thirds  the  length,  flattened,  conical,  the  end  a  little 
pointed.  There  are  about  five  distinct  ribs  on  the  axis,  each  obsciu^ly 
trituberculate.  Lateral  furrows  four  or  five,  very  oblique,  the  two 
uppermost  sharp  and  deep,  reaching  more  than  half  across  the  side,  with 
a  secondary  one  between  them,  the  two  or  three  last  very  short  and 
faint  Margin  flat.  Whole  surface  of  tail  crossed  obliquely  by  lines 
which  all  run  down  from  the  upper  angles  inwards,  except  near  the 
edge,  where  they  are  concentric ;  the  incurved  portion  of  the  tail  con- 
centrically striate,  broad,  and  indented  by  the  axis.  On  the  pleurae 
the  lines  are  lon^tudinal,  and  form  a  broad  band  crossing  the  segments. 
We  do  not  know  their  direction  on  the  head ;  the  hjrpostome,  however, 
is  strongly  marked  by  raised  concentric  threads. 

Variations, — In  the  young  state  the  middle  lobe  of  the  thorax  and 
tail  is  narrower  (of  the  latter  considerably  so),  and  therefore  longer 
proportionally  than  in  the  adult ;  thus,  in  our  smallest  specimens, 
fig.  3,  the  pleurae  are  once  and  a  half  as  wide  as  the  axis ;  in  fig.  4, 
which  is  older,  nearly  as  wide  in  proportion.  In  this  stage  the  tail  axis 
is  not  visibly  annulated,  but  the  number  of  lateral  ribs  is  the  same  as 
in  older  specimens,  about  four ;  the  upper  one  is  not,  however,  dupli- 
cate. The  glabella  in  the  youngest  specimens  is  very  obscurely  lobed, 
and  the  eyes  are  thrown  even  further  forward,  close  to  the  very  narrow 
border  in  front  of  the  glabella.     The  latter  is  not  incurved  in  front. 

The  most  interesting  point  about  these  young  Ogygice  is,  that  they 
appear  to  confirm  the  supposition  of  the  number  of  segments  increasing 
\idth  age.  Kg.  3,  the  youngest,  has  but  four  segments  to  tlie  thorax, 
and  there  is  no  appearance  of  displacement,  the  head  is  not  shifted  at 
all.  In  fig.  4,  a  little  older,  there  are  seven  rings,  nor  can  we  think 
there  is  displacement  in  this  case.  The  tail  has  turned  a  little,  as  on  a 
pivot,  pushing  the  front  edge  on  one  side  a  little  under  the  last  ring, 
but  it  has  opened  from  that  ring  on  the  other  side.  Had  a  ring  been 
shifted  off,  and  lost  in  the  stone,  we  might  have  expected  to  see  an 
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improttiaa  of  pmrt  of  it  on  ibis  exposed  mde — ^but  thare  is  none.  And 
die  {MTobability  thai  we  faaye  in  ^  ease  the  whole  number  of  rings 
is  strengthened  by  observing  what  takes  place  in  one  a  little  dd^, 
Hg.  5*,  for  in  tins  the  last  s^^ent  is  reiy  narrow,  and  appears  to  be 
in  oonrse  of  derelopment*  We  hare  no  perfect  very  young  q^ 
cimens  of  O.  BuehUf  and  ^tn&nicfre  the  pcont  is  still  open  to  observa^pQ. 
influx  genus,  in  which  oeeasional  speciniens  hare  certainly  been  foioid 
with  se?en  rings,  as  noticed  by  Qoenstedt,  Dalman,  and  Bnrmeister. 
The  nsnal  number  is  ei|^  "  "* " 

J^fimHe$. — ^Its  identifieatimi  with  O.  dUaUxta  by  its  discoyerer,  Port- 
Iock,f  is  eaffily  undersldod  by  F0fa«nce  to  his  very  imperfect  origuMd 
specinieDi  whidi  he  saw  dearly  was  distinct  firom  O.  Buchii.  With 
Dalman's  figure,  foo^  there  is  more  similarity  than  with  the  better 
%ares  fSiblihed  fmee  b^  Sars  (Okelt's  '<  Isis/'  1835),  and  Emmeridi 
("  Sdesfific  Memo&^*'  rd.  iy.)  Our  species  differs  firom  the  Swedish 
one  epstedJaOy  in  tbe  broad  glabella,  narrowjhead  margin,  and  forward 
eyes.  *  The  proportipns  of  the  caudal  axis  and  the  lateral  ribs  of  tfaie 
tail  1^  altogether  difirttit,  but  the  aboye-mentioned  diaracters  of  the 
head  will  sdBce.  * 

Brkuh  LoealiHe$  akd  Geological  Mange, — ^Llandeilo  flags.  Large 

and  fine  spedmens  w«re  obtained  in  abundance  at  Newtown  Head, 

,  llfaledtod ;  smaller  ones  are  common  at  Builth,  Radnorshire. 

I.  f  J^k^^  DiMrJfof^um.— Not  known.    Dalman*8  figure  of  A.  dUatahu 

'^b.  ittlffie  like  our  species  than  the  representations  giyen  by  Sars  in^ 

Emmerich,  but  we  take  it  for  granted  these  authors  figure  Brunnich's 

spedes,  as  their  specimens  were  from  Christiania. 


Explanation  of  Plate  VII. 


Fig.  1.  Large,  but  not  full-grown  indiyidual.    Newtown  Head,  Waterford. 

Fig.  2.  Same,  or  similar  specimen,  dissected. 

[The  letters  on  the  head  are  placed  in  the  order  of  those  in  the  Mem.  Geol. 
Survey,  vol.  ii.,  pt  1,  p.  334.] 
a.  Forehead,  or  front  lobe ;  6,  neck  lobe,  traversed  by  a  pair  of  oblique  lines  c  c, 
which  mark  the  extent  of  the  articulating  surface  of  the  first  thorax  joint ;  g, 
basal,  or  first  lobe ;  h,  middle,  or  second  lobe ;  t,  upper  lobe,  third ;  j,  posterior 
margin,  or  lateral  neck  lobe  ;  C,  free  cheek,  or  wing ;  o,  margin. 

Fig.  2*.  Thorax  ring  of  ditto ;  c  c,  place  of  fulcrum ;  e,  an  oblique  line  running  up 
wards  to  the  furrow  (as  in  O.  Buchii), 

♦  We  believe  this  increase  in  number  is  not  a  solitary  case.  The  figured  specimen  of 
Trinucleus  Lloydii,  Murchison,  has  but  five  rings,  and  seems  perfect  It  may  be  peculiar 
to  certain  genera.     Burmeister  has  suggested  it  in  the  case  of  Paradoxidea  bohemicus, 

t  We  have  great  pleasure  in  dedicating  the  new  species  to  Lieut.- Col.  Portlock,  whose 
careful  and  elaborate  treatise  on  the  Irish  trilobites  will  be  always  valued  by  the  British 
student  It  was  not  only  the  best,  but,  at  its  publication,  was  the  only  English  work 
containing  extended  views  of  the  generic  affinities. 
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Fig.  2**.  Tail  of  ditto  ;y|  line  markiDg  the  edge  of  the  thin  ineurvcd  portion  of  tail 
[the  lines  that  cover  the  tail  in  this  figure  are  those  of  the  upper  sur&ce]  ;  g,  intermediate 
ftirrow  between  Ist  and  2nd. 

Fig.  3.  Youngest  specimen,  with  four  body  rings.    Bnilth. 

Fig.  3*.  The  same  magnified,  to  show  the  narrow  caudal  axis. 

Fig.  4.  One  rather  more  adTanced,  with  seren  body  rings.    Builth. 

Fig.  4*.  The  same,  &c.,  magnified ;  shows  the  tail  a  little  turned  aside. 

Fig.  5.  Still  older ;  the  eyes  very  forward ;  eight  rings.    Builth. 

Fig.  5*.  The  same,  magnified :  shows  the  last  thorax  segment  as  yet  imperfectly  deve- 
loped a. 

Fig.  6.  Specimen  of  intermediate  size,  with  short  axis.    Waterford. 

Fig.  7.  Imperfect  hypostome ;  a  a,  concentric  furrows.    Watcrford. 

Note  on  the  Genus. 

The  near  affinity  of  Ogygia  with  Brontes  has  been  perceived  by  Emmerich,  who,  in  his 
excellent  paper,  *'  On  the  Morphology  and  Classification  of  Trilobites,"  *  placed  it  next  to 
that  genus.  The  number  of  segments  diners,  10  for  Brontes,  8  for  Og}fyia;  Brontes,  too, 
is  sometimes  very  convex,  while  Ogygia  is  flat ;  the  shape  of  the  glabella  and  caudal  axis 
differ  materially,  and  there  was  no  genus  known  which  could  fill  up  the  interval  between 
the  two  genera.  Both  are  expanded  forms,  characterized  by  large  and  strongly  radiated 
tub,  and  flattened  glabellfle,  and  by  an  obtuse,  entire,  fhrrowed  hypostome.  We  are, 
tfaerefbre,  fortunate  in  being  able  to  publish  a  species  of  Ogygia  whose  characters  link  the 
genera  much  closer  than  before,  and  which,  perhaps,  might  be  regarded  rather  as  a  new 
generic  form,  but  that  its  habit  is  quite  that  of  Ogygia,  If  we  knew  more  species  of  the 
genus,  we  would  propose  sub*genera  for  it,  and  might  divide  it  into— 

L.  Glabella  indistinctly  lobed;  fiftcial  suture  within  the  margin.     O.  Desmarestii, 
Brongn.     O.  Edwardsii,  Rouault 
S.  Glabella  distinctly  lobed ;  fkdal  suture  within  the  margin.    O.  dilatata,  Dalm. 

3.  Glabella  narrow ;  facial  auture  on  the  margin.  O.  Buckii^  Brongn.  O.  Guettardi, 
Brongn. 

4.  Glabella  broad ;  focial  suture  marginal.     O.  Portlockii. 

There  are  three  or  four  undescribed  British  species  of  Ogygia,  but  at  present  we  know 
them  only  by  fragments. 

J.  W.  Salter. 
June,  1849. 


•  Leonhard  and  Bronn's  "  N.  Jahrbuch,"   1845,  translated  in  Taylor's  **  Scientific 
Memoirs,"  vol.  iv. 
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Decade  II.     Plate  VIII. 


OALYMENE  TUBEBOXTLOSA. 

[Genus  CALYMENE.  Brononiabt.  (Sab-kiDgdom  Articulata.  Class  Crngtaoea.  Order 
EDtomoetraca.  Family  Trilobits).  Axis  distinct ;  glabella  lobed,  narrower  anteriorly  ; 
&cial  sutore  dividing  the  posterior  head  angles,  snbmarginal  in  front ;  a  rostral  shield ; 
eyes  supine  (with  a  thin  cornea  ?) ;  thorax  of  13  rings,  formed  for  rolling.] 

Diagnosis.  C.  lata^  depressa^  alutacea ;  margine  frontali  capitis  pro-' 
ducto  recurvo,  gents  gihhosis^  glahelld  depressd ;  thorace  axi  angttsto^  pleuris 
planis  usque  ad  fulcrum^  quod  ad  dimidium  anterius,  ad  tertium  posteriuSy 
positum  est ;  caudd  lata,  supeme  depressd,  IcUeribus  abrupte  deflexis ;  aoci 
conicOf  suhplano,  7-8  anmdato,  costis  lateralihus  5,  planis^  sulcis  acutis, 

Stnonyms.  C.  Blumenbachii  vera?  a.  tuberculosa,  Dalman  (1828), 
p.  36  ?  (not  tab.  1,  f.  2).  C  Blumenb.,  var.  a.  tuberculosa.  Hisingeb 
(1837),  LethsBa  Suecica,  10?  (not  tab.  1,  f.  3).  C,  Blumenb,,  Murchison, 
(1S39).  Sil.  Syst.,  pi.  7,  f.  5  only.  C.  tubercidosa,  Salter  (June,  1848), 
"  Memoirs  of  Geol.  Survey,"  vol.  ii.  part  1,  pi.  12. 

Almost  every  author  who  has  written  on  Cahjinene  Blumenbachii  has 
hinted  his  belief  that  two  or  more  species  were  to  be  recognized  among 
its  protean  forms  ;  yet,  except  Colonel  Portlock,  who  separated  the  C. 
hrevicapitata  in  his  report  on  the  fossils  of  Tyrone,  no  one  has  done  more 
than  point  out  varieties.  An  extended  examination  of  very  numerous 
specimens  convinced  us  that  three  distinct  species  were  known  in  Eng- 
land, and  their  characters  were  detailed  in  the  2nd  volume  of  the 
"  Memoirs  of  the  Geological  Sun^ey."  Still  furtlier  investigation  of 
intermediate  forms  has  shaken  this  opinion  again,  and  we  are  at  present 
wholly  in  doubt  whether  the  striking  differences  about  to  be  pointed  out 
mark  only  a  distinct  variety,  or  are  of  specific  value.  At  all  events,  in 
giving  a  typical  species  of  this  genus,  we  would  rather  present  the 
reader  with  a  new  and  well-marked  form,  than  with  one  so  familiar  as 
that  of  the  famous  "  Dudley  fossil." 

Description, — Length,  about  2\  inches,  width,  H  inch.  AVhole  sur- 
face equally  and  minutely  scabrous.  General  form  broad  for  the  genus, 
not  much  attenuated  posteriorly,  depressed.  Head  short,  wide ;  the 
[^11.  viii.]  2  H 
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glabella  not  more  prominent  than  the  checks,  and  much  narrower,  con- 
tracted in  front,  and  separated  by  a  deep  fiirrow  from  tlie  front  margin : 
it  has  three  lobes  on  each  side,  the  basal  one  large,  the  middle  one 
nearly  spherical,  the  third  minute  ;  the  forehead  lobe  b  small,  the  neck 
lobe  large  and  prominent.  Tlie  neck  furrow  is  continued  nearly  to  the 
posterior  angles,  which  are  rounded.  Cheeks  gibbous,  often  more  ele- 
vated than  the  glabella,  bearing  the  small  eyes  on  their  most  prominent 
part.  These  are  placed  opposite  the  middle  lobe  of  the  glabella,  and  at 
some  distance  from  it.  A  strong  deep  furrow  separates  the  cheeks 
from  the  glabella,  except  opposite  the  eye,  where  a  buttress  is  thrown 
across  from  the  cheek,  touching  the  middle  glabellar  lobe.  The  wings  are 
strongly  bent  downwards,  and  even  inwards  on  the  under  surface  of  the 
head,  and  the  anterior  margin  is  much  recurved,  and  produced  into  a 
snout.  On  looking  at  the  under  view  of  the  head,  the  margin  appears 
greatly  bent,  and  in  the  angle  so  formed  the  curved  rostral  shield,  half 
as  long  as  broad,  is  inserted  ;  beneath  this  is  attached  the  hypostome, 
which  is  squarish  oblong  with  the  terminal  angles  rounded,  strongly  con- 
vex forwards,  the  convexity  terminating  in  a  compressed  tubercle ;  one  or 
two  concentric  lines,  as  if  of  growth,  mark  the  surface,  which  is  also 
scabrous,  like  the  general  crust  of  the  body.  The  axis  of  the  13  body 
rings  is  convex,  but  narrower  than  the  pleurae,  and  constantly  tubercular 
on  the  sides.  The  pleurae  are  horizontal  half  way,  and  then  strongly 
decurved ;  their  ends  rounded  posteriorly,  and  bent  forward.  Fulcrum 
distant  from  the  axis,  about  half  way  from  it  near  the  head, — at  one- 
third,  or  rather  less,  behind.  Pleurae  sharply  furrowed,  the  forward  or 
fulcra!  half  somewhat  narrower  than  the  posterior.  Tail  nearly  semi- 
circular, with  the  front  angles  tnmcated,  evenly  and  gently  convex,  the 
axis  not  prominent,  the  sides  decurved  strongly  towards  their  edges. 
Axis  not  percurrent,  narrow,  conical,  with  seven  rings,  and  a  terminal 
boss.  Lateral  ribs  flattened,  separated  by  sharp,  narrow  furrows,  start- 
ing at  a  wide  angle  from  the  axis,  and  curved  back  on  the  sides,  simple, 
or  but  rarely  marked  by  a  central  line  near  their  ends,  — not  bifurcate,  as 
in  C,  Blumenbachii. 

Junior. — The  proportions  of  the  axis  to  the  sides  and  the  struc- 
ture of  the  pleurae  are  similar,  but  the  glabella  is  more  cylindrical,  not 
widened  below ;  the  tail  is  proportionally  smaller,  has  the  axis  wider 
and  more  convex,  with  fewer  ribs,  and  there  are  but  four  distinct  ribs  on 
each  side.     Fig.  8*  is  the  tail  of  a  young  animal  magnified. 

Variations, — In  some  the  axis  is  a  little  more  prominent,  in  others  a 
greater  or  less  depression  of  the  glabella  occurs,  and  apparently  tlie 
production  forwards  of  the  snout  is  not  always  in  the  same  degree. 
But  these  variations  are  witliin  narrow  limits,  and  our  species  never 
seems  to  approach  C.  Blumenbachii  in  convexity,  especially  with  regard 
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to  the  glabella  and  caudal  axis.  The  front  is  constantly  produced,  the 
surface  minutely  scabrous,  not  covered  with  scattered  tubercles,  but  this 
last  character  occurs  in  some  varieties  of  C,  Blumenbachiiy  which  is 
more  variable  than  we  formerly  believed. 

Affinities, — It  is  distinguished  from  C.  Blumenbachii^  with  which  it 
has  always  been  confounded,  and  to  which  it  is  closely  allied,  by  the 
broad  depressed  form,  narrow  axis,*  glabella  not  higher  than  the  cheeks, 
distant  fdlcrum,  and  wide  depressed  tail ;  the  produced  recurved  snout 
also  is  a  strong  character.  C  brevicapitata  has  the  snout  recurved,  but  it 
is  shorter ;  the  axis  is  prominent,  and  the  fulcrum  close  to  it ;  the  glabella 
also  is  much  shorter  and  smaller  in  front,  and  the  whole  form  is  elongate 
and  cylindrical.  With  the  American  species,  as  published  by  Green, 
Hall,  and  Emmons,  it  does  not  need  a  close  comparison :  C  senaria  is 
attenuated  posteriorly,  and  has  a  wide  head,  close  fulcrum,  and  a  small 
tail,  with  the  axis  as  broad  as  the  sides :  C  callicephala  is  distinguished 
at  once  by  the  very  short  triangular  glabella ;  it  has  also  a  close  fulcrum. 
It  is  quite  possible  that  hereafter  forms  may  be  found  which  will  con- 
nect this  species  with  the  more  common  C  Blumenhachii ;  but  at  pre- 
sent we  do  not  know  such  forms,  and  it  is  necessary  to  point  out  the 
obvious  chai-acters  which  distinguish  them.  Between  C  Blumenbachii^ 
however,  and  the  other  British  species,  C.  brevicapitata^  specimens 
intermediate  in  character,  both  as  regards  form  and  sculpture,  have 
been  discovered ;  the  present  species,  therefore,  being  founded  on  some- 
what similar  kinds  of  variation,  must  be  received  with  caution. 

History. — The  early  figures  and  descriptions  of  animals  of  this  genus 
had,  of  course,  no  reference  to  such  minute  differences  as  are  now 
deemed  necessary  for  specitic  character ;  however,  tliere  is  one  early 
figure  which  certainly  resembles  more  the  dej)ressed  tail  of  our  spe- 
cies, with  widely  spreading  and  curved  side  ribs,  than  C.  Blnmenbachii ; 
we  mean  that  of  Linnaeus,  "  Stockholm  Trans.,"  1 751),  t.  1,  f.  3. 

Dahnan  describes,  under  C.  Blumenhachii^  three  forms,!  viz. : — 

1.  Var,  tuberculafa,  in  which  he  erroneously  counts  12  segments  to  the 
thorax,  and  reckons  about  seven  ribs  to  the  tail.  Length,  2  inches  to  2^. 
Gottland  and  England  ;  the  English  specimen  having  the  axis  of  tlie  thorax 
tuberculate  on  the  sides,  as  in  the  next  variety. 

2.  Var.  Blumenhachii  vera?  a.  tuberculosa,  with  13  segments,  and  tail 
with  about  eight  ribs,  the  axis  tuberculated  on  its  sides  ;  the  head,  tail,  and 
lateral  knobs  of  the  axis  closely  scabrous;  the  dorsnm  (axis  itself)  smooth. 
I^ength  about  an  inch.     Gottland. 

♦  There  is  a  variety  of  C.  Blumenhachii^  with  narrower  axis,  found  at  the  Hollies,  near 
Horderley,  but  the  glabella  and  tail  are  normal,  and  the  front  not  produced. 

I  "  Et  descriptiones  auctorum,  et  specimina  ad  hac  speciem  relata,  tantas  proelHjnt  dis- 
crepantias,  ut  fere  credam  diversas  species  sub  hoc  nomine  esse  commixtas,  de  qua  re 
tamen,  ob  spcciminum  inopiam,  dijudicare  nequeo."     Dahnan,  Palscad.,  p.  35. 
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3.  Var,  Blumenhachii  vera,  fi,  pnlchella,  '^  undique  punctis  elevatis 
sparsis/'  the  axis  hardly  tuberculate  at  the  sides;  small.     Gottland. 

Of  these  three  forms  the  first  is  the  most  doubtful.  Dalman  has  pro- 
bably given  a  figure  of  it,  bad  in  all  points  of  detail,  in  his  table  1,  fig.  2. 
This  figure  seems  a  little  to  resemble  our  species  in  the  ratlier  narrow 
axis,  and  distant  fulcrum,  and  there  is  no  indication  of  bifid  ribs  to  the 
tail ;  however,  the  snout  is  not  produced  at  all,  the  axis  of  the  tail  is 
also  broad  and  convex,  so  that  it  probably  is  intended  for  the  common 
species.  Of  his  var.  pulchella  (tab.  1,  fig.  3),  we  have  seen  specimens 
in  the  cabinet  of  Sir  Roderick  I.  Murchison.  They  are  dwarfs  of  C. 
Blumenbachii,  and,  like  it,  Iiave  scattered  tubercles,  a  large  glabella, 
and  convex  axis.  But  the  description  of  var.  2  in  so  many  respects 
agrees  with  the  subject  of  our  plate,  that  we  have  adopted  the  term 
tuberculosa  as  a  specific  name  for  it.  The  close  minute  scabrosity  is 
particularly  alluded  to  by  Dalman.  Even  if  the  identification  be 
incorrect,  it  will  not  involve  any  confusion  of  nomenclature.  No 
recognizable  figure  of  this  species  appeared  till  the  publication  of  the 
"  Silurian  System,"  in  which,  at  pi.  7,  f.  5,  a  Burrington  specimen  is 
figured,  and  in  the  description  the  knots  on  the  axis  are  mentioned  as 
variable. 

British  Localities  and  Geological  Position. — ^Wenix)CK  suale  to 
Upper  Ludi/)w  Rocks.  Upper  Silurian  beds,  Underbarrow,  near 
Kendal,  Westmoreland  (Prof.  Sedgwick).  It  abounds  in  nodules  of  the 
Wenlock  shale  at  Burrington,  Shropshire,  from  whence  thousands  of 
specimens  have  been  distributed  through  collections.  Small  specimens 
are  plentiful  at  Usk,  Monmouthshire,  in  Upper  Ludlow  Rock ;  in 
neither  case  associated  widi  the  more  common  C7.  Blnmeuhachii. 

Foreign  Distribution. — There  is  much  reason  to  believe,  as  before 
stated,  that  it  occurs  witli  the  better  known  species  in  Gottland. 


Explanation  of  Plate  VIII. 

Fig.  1.  Full-grown  specimen  from  Barrington  ;  the  head  and  tail  a  little  bent  down. 
Fig.  1*.  A  specimen  from  the  same  locality,  partially  rolled  up,  but  open  sufficiently  to 
show  the  hypostome  or  mouth- piece  attached  to  the  rostral  shield  a. 
Fig.  2.  Extended  specimen  from  the  same  locality. 
Fig.  3.  Dissected  head ;  k  is  the  reflected  front. 

Fig.  4.  Body  segment  separated,  shows  the  nodular  axis,  and  the  distant  fulcrum. 
Fig.  5.  Body  segment  seen  in  profile.    It  {.hows  the  depressed  form  of  the  body. 
Fig.  6.  Hypostome  highly  magnified. 
Fig.  7.  Magnified  portion  of  the  general  sur&ce. 
Fig.  S.  Young  animal  fh)m  Usk. 
Fig.  8  a.  Tail  of  ditto  magnified. 

J.  W.  Salter. 
June,  1849. 
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DicAiut  n..  Platb IX. 


tPMH  OLBITUa.    Diujux  (Is  jart).  '  SnMdnsdeai  ArtieaUi.    CbM  Cnamm 

fMw  SntnaMWtnea.    VwaOj  TriloUt*.)    Glabella  ■smnnd  ulHiorij',  fathad}  «r* 

~      "ha  aamw  proniDent  lUp  eoDiieetiiig  it  with  die  upper  part  of  A« 

e  maiyliial  in  front,  and  enttmgdie  pocttfior  margin  bddnd;  bo 

Mb*  .  .  .  .  ?  pkntB  M,  or  fewer,  pointed  and  leeoncd ;  Wl  vhk 

attiralalid  axia  Htd  iU«-] 

[BobcnnM  Otew.    Bodlf  ring!  H ;  t^  entu*.} 

BuQKOUB, ,  O.  0mAu  jMitertw  olbntHtfiM  ;  ^IbMU  ^ntafjMB  <igiMl£6w /" 
tioraai  aeptitaiti*  14,  jiIeurM  /MUfrMRM  axi  angtit^oribiu  ;  eawtf  (ww«Pir»< 
iml^rA,  opCH  trtmoatOf  axi  l-atutulalOt  tatertbut  imicotlatiM. 

la  ttie  ooQise  of  mrreTiog  the  barren  country  Boatfa  of  Saawdaa,  Mr. 
A.  Sdirya,  of  ihe  Qedogical  Snlrey,  discovered  fine  specuoenB  of  thk 
new  Olemu.  Tbej  were  fbnnd  only  at  two  or  three  localities  in  tlie 
lowest  foefflliferoua  beds  of  the  Simian  system,  and  may  be  oonndered, 
thoefore,  as  the  oldest  Britieh  trilolntes ;  they  were  aasooated  with  a 
^>ecie8  of  Euryptenu  and  a  Lit^la.  Tlie  discovery  is  the  mam  inte- 
resting,  as  Oiatus  and  Paracbxidet  are  among  the  most  ancient  genera 
of  trilobitee  in  the  Silurian  rocks  of  the  Continent.  Other  British 
species  of  the  group  have  been  described  by  Mr.  John  Phillips,  from 
the  black  shales  of  Malvern. 

Description. — Length,  one  Incb  three-eighths ;  width,  seveD-eigfaths. 
General  form  broadly  obovate,  acuminate  posteriorly  ;  the  axis  rather 
prominent,  and  the  sides  flattened.  Head  more  than  twice  as  wide  as 
long,  semicircular,  with  a  narrow  equal  border,  and  produced  at  the 
posterior  angles  into  moderate  diverging  spines.  GUbella  reaching 
very  nearly  to  the  front  margin,  bell-shaped,  not  very  convex,  but  a 
little  swelled  below,  with  a  narrow  neck  lobe,  and  two  lateral  lobes. 
Cheeks  a  little  wider  than  the  glabella.  Eyes  not  large,  forward,  near 
the  glabella,  and  connected  with  it  by  a  slight  oblique  prominence. 
Eye  line  cutting  the  posterior  margin  far  outwards.  Pleurie  14,  flattieh, 
increanng  a  little  in  width  as  far  as  the  6th  segment,  then  shortened 
gradually,  so  that  the  two  last  are  scarcely  wider  than  the  tail ;  each 
marked  by  an  oblique  shallow  furrow,  deeper  near  the  tips,  which  are 
lightly  recurved  and  produced  into  short  spines.  Axis  narrowed  poih 
[n.  ix.]  2  T 
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teriorly,  not  so  wide  as  the  pleurse  in  the  anterior  rings,  but  in  the 
hinder  ones  wider  than  the  pleurae.  Tail  semicircular,  truncate,  the 
axis  convex  with  one  rib  above,  and  about  equal  in  widtli  to  the  sides, 
which  also  have  a  single  &int  rib.  Margin  entire,  slightly  raised.  But 
four  specimens  have  been  found,  and  aU  more  or  less  distorted. 

Affinities. — From  O.  spinulosus^  with  which  the  head  has  considerable 
resemblance,  the  entire  truncate  one-ribbed  tail  readily  distinguishes  it. 
O,  gilbomsy  besides  having  a  triangular,  many-ribbed  tail,  has  the  gla- 
bella not  reaching  nearly  to  the  front  margin,  and  the  eye  is  placed  at  a 
distance  firom  the  glabella  nearly  equal  to  the  diameter  of  the  latter. 
In  O.  micrurus  it  is  not  above  half  the  diameter  distant.  O.  alatus^  a 
small  species,  named  by  Dr.  Boeck,  has  the  glabella  extended  forwards, 
but  it  is  very  narrow  and  convex,  and  the  eye  is  distant.  The  Olenus 
gibbosus  (Corda),  which,  in  shape  of  tail,  is  very  different  from  Swedish 
specimens  and  Wahlenberg's  description,  differs  from  ours  in  the  wide 
and  ribbed  tail,  as  well  as  in  the  general  shape,  which  is  oval,  not  at- 
tenuated ;  besides  other  points.  We  know  of  no  other  species  with 
which  it  can  be  confounded. 

British  Localities  and  Geological  Position. — Lowest  Llandeilo 
FLAGS  (Lingula  beds),  Trawsfynydd,  Merionethshire ;  Cwm-y-Swm 
mine,  Dolgelly,  ditto ;  Marchllyn  Maiwr,  near  Llanberis,  Caemarvon- 
ahire. 

Explanation  of  Plate  IX. 

Fig.  1.  Olenus  mtcmnu.    Trawsfynydd. 

Fig.  2.  Some  dissected,  a,  central  lobe  of  the  head,*  including  5,  the  glabella,  and  c, 
fixed  cheeks;  (f,  the  mncronate  wings;  e,  thorax  segments,  the  obscure  fulcral  points 
are  9Xff\  tail,  g,  with  two-jointed  axis,  and  single  lateral  farrow. 

Fig.  3.  Small  specimeo,  Cwm-y-Swm  mine,  Dolgelly. 


Note  on  the  Genus. 

The  group  of  Olenida  (Emmerich)  includes  genera  which  differ  from  each  other  in  the 
course  of  the  facial  suture ;  in  Paradoxides  and  Olenus  its  termination  is  on  the  posterior 
margin,  and  the  wings  or  free  cheeks  are  produced  into  spines.  In  Peltura  (P.  scara- 
hceoides)  and  THarihrus,  it  terminates  in  the  posterior  angle,  or  even  a  little  above  it,  on 
the  external  margin,  and  the  wings  are  very  small,  and  by  no  means  produced  into  spines. 

Paradoridea  differs  from  Olenua  in  the  large  and  clavate,  not  bell-shaped,  glabella ;  in 
possessing  16  to  20  body  rings,  and  a  minute  tail,  with  its  axis  only  articulate. 

Olenua  is  divisible  into  two  sections,  if  these  do  not  merit  the  name  of  genera.  1.  The 
group  of  true  Olenua^  to  which  our  species  belongs,  having  14  body  rings,  and  a  tail  with 
entire  margin.  2.  O.  apinuloauSf  having  fewer,  about  12  body  rings,  and  a  spinose  or 
laciniate  tail ;  for  the  latter  species,  the  sub-generic  name  Paraholina,  in  allusion  to  the 
shape  of  the  glabella,  might  be  appropriate. 

June,  1849.  J.  W.  Salter. 

♦  Corda  has  proposed  to  call  all  this  "  glal)ella,"  and  to  distinguish  it  into  central  and 
lateral  lobes. 
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Decade  II.    Pi-ate  X. 


AMPTZ  NXTDXTS. 


[Genus  AMPYX.  Dalman.  (Sub-kingdom  Articulata.  Class  Crustacea.  Order 
Entomostraca.  Family  Trilobitse.)  Glabella  tumid,  armed  with  a  frontal  spine ;  head 
with  simple,  unexpanded  margins ;  angles  spinous ;  no  &cial  suture ;  no  eyes ;  body  rings 
5  or  6 ;  tail  entire-margined,  margin  deflected ;  hypostome  ?] 

Diagnosis.  A.latus;  capite  semicirculari,  spina  frontali  hrevi ;  angulis 
longe-spinosis  ;  glabella  vix  producta,  laterihus  bilobatis  ;  thorace  articulis  6  ; 
caudd  lateribus  8 — 9  sulcatis. 

Synonyms.  Trinucleus  nuduSj  Murchison  (1839),  "Sil.  Syst.,"  p.  660, 
pi.  23,  f.  5. 

Description. — General  outline  broadly  oval ;  body  much  depressed  ; 
the  general  axis,  consisting  of  glabella,  axis  of  thorax,  and  axis  of  tail, 
forming  a  lanceolate,  convex,  central  elevation,  narrowing  posteriorly. 
Head,  thorax,  and  tail  of  equal  length.  The  first  is  rounded,  with 
the  outline,  in  front,  slightly  prominent,  and  the  whole  less  than  a 
senilcircle  ;  the  last  is  slightly  triangular.  Glabella  somewhat  claviform, 
rounded  and  convex  in  front,  narrowing  behind  the  middle,  and  slightly 
widening  out  at  its  junction  with  the  neck  furrow  ;  it  is  marked  at  each 
side  by  two  or  three  indistinct  furrows,  and,  towards  its  centre,  by  two 
very  obli([ue  furrows,  which  form  small  elli])tical  elevated  spaces,  one 
^on  each  side,  bounded  by  rounded  and  curved  folds,  below  the  level  of 
the  rest  of  the  glabella,  and  appearing  as  if  distinct  from  it.  From  the 
front  of  the  glabella  projects  a  slender  subulate  spine,  which,  in  all 
examples  hitherto  met  with,  is  rather  less  than  the  length  of  the  head  : 
it  is  not  continued  as  a  keel  on  the  central  sui-fiice  of  the  glabella. 
The  neck  furrow  is  well  marked,  and  the  neck  fold  elevated.  The 
cheeks  are  broad,  depressed  obliquely  in  their  centres ;  the  depres- 
sion proceeds  from  near  the  u})per  extremity  of  the  glabella  lobes, 
and  continues  obliquely  outwards,  with  an  obscure  curve  towards,  but 
not  touching  the  margin.  Between  the  depression  and  the  hinder  por- 
tion of  the  glabella  the  check  is  gently  tumid,  and  likewise  between  the 
depression  and  the  outer  margin.     The  neck  furrow  runs  straight  and 

[ll.  X.]  '2    K 
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Explanation  of  Plate  X. 

Fig.  1.  Figure  of  the  entire  trilobite,  slightly  restored,  from  the  Bailth  specimen. 
All  the  parts  are  shown  in  specimens  in  the  collection  of  the  Geological  Survey. 

Fig.  1*.  Dissection  of  the  species.  Lines  as  if  of  a  facial  suture  are  seen  on  the  glabella, 
but  they  do  not  seem  to  indicate  any  tme  separation  of  parts. 

Fig.  2.  An  individual  still  younger. 

Fig.  3.  A  small  specimen,  showing  the  constancy  of  its  characters  at  an  early  stage. 

Fig.  4.  Granulation  of  the  head. 

Fig.  5.  Granulation  as  seen  towards  the  extremity  of  one  of  the  pleura;. 

Fig.  6.  Lineation  of  deflected  snrftce  of  tail  margin. 


Note  on  the  British  Species  of  Ampyx. 

The  genus  Ampyx  was  first  recognized  as  British  by  Lieut-Colonel  Portlock,  K.R,  who 
described  and  figured  two  species,  Ampyx  Awtiiniiy  identical  with  A,  mammillatus  (Sars), 
and  Ampyx  Sartii,  identical  with  A.  rostrcUus  (Sars),  and  probably  with  A.  nasutus  (Dal- 
man).  Both  these  forms  were  discovered  during  the  researches  of  the  Ordnance  Geolo- 
gical Survey  in  Ireland,  the  former  in  the  Silurian  slates  of  Tyrone,  and  the  latter  in 
those  of  Newtown,  near  Waterford.  Recent  researches  have  led  to  the  conclusion  that 
the  strata  in  which  these  fossils  were  found  are  members  of  the  lower  (Llandeilo  or 
Bala)  division  of  the  Silurian  rocks. 

In  Great  Britain  neither  of  these  species  of  Ampyx  have,  as  yet,  occurred.  The  only 
qpecies  described  as  British,  besides  that  now  figured,  is  my  Ampyx  parvulus,  from  the 
Lower  Ludlow  of  Vennal  Hill  (Mem.  Geol.  Surv.,  vol.  ii.  pt  2,  p.  350,  pi.  x.)  There 
appears,  however*  to  exist  a  third  species  in  the  Rhiwlas  limestone,  near  Bala  ;  one  dis- 
tinct f^^om  any  as  yet  described,  but  of  which  only  heads  and  tails  have  been  found.  The 
largest  head  is  half  an  inch  in  length,  exclusive  of  the  spine.  It  is  nearly  allied  to  A.  ros- 
traiuty  but  differs  in  having  much  smaller  cheeks  in  proportion  to  the  glabella,  which  is 
even  more  produced  than  in  the  rogtratvs,  and  exceedingly  tumid.  The  cheeks  in  the 
species  to  which  I  have  compared  it  are  beyond  the  middle  of  the  glabella ;  in  the  llhiw- 
las  form  never  so  fiir  as  that  part.  The  neck  lol>e  of  the  latter  is  narrow,  and  the  tail, 
though  similar  in  sculpture,  much  shorter  and  wider.  The  proportions  of  the  checks  and 
glabella  remind  us  of  A.  Bruckneri  (Boll  in  Dunker  and  Vou  Meyer's  Palffiontogra- 
phica,  1st  Band,  11  lief.,  t  xvii.,  f.  8),  but  that  species  has  a  carinated  glabella,  and  very 
broad  neck  lobe.  Ampyx  Poitlockii  (Barrande),  is  said  to  have  the  glabella  miK^h  li>ss 
elongated  than  A.  nasutus,  and  therefore  cannot  be  the  Rhiwlas  form.  A.  hohemicus 
(Hawle  and  Corda,  t.  3,  f.  19),  comes  nearer,  but  is  represented  as  having  a  much  wider 
glabella  and  a  proportionately  much  smaller  tail,  with  no  traces  of  rings  on  its  axis.  I 
propose  to  name  the  Rhiwlas  species,  Ampyx  tvmidus. 

Ampyx  baccatus,  of  Portlock,  does  not  belong  to  this  genus. 

E.  Forbes. 
Juhjy  1849. 
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NOTICE. 


PAiaJDOiraoi/>QiOAL  researdies  finvung  so  easentaal  a  part  of  geoloj^oal 
i]iTe8tigBti0iiB,  radi  as  thoee  now  in  progresB  by  tbe  Geolo^cal  Sonrey 
of  the  United  Kingdom^  the  accompanying  plates  and  descriptions  of 
British  Fosdls  hare  been  prepared  as  part  of  the  Greological  Memoirs. 
Tliey  oonstitate  a  needfol  portion  of  the  publications  of  the  Greological 
Surrey,  and  are  taken  from  qiedmens  in  the  public  collections^  or  lent 
to  die  Surrey  by  those  anxious  to  adyance  this  brandi  of  the  public 


The  plan  proposed  to  be  followed  in  the  work,  of  which  this  Decade 
fbnns  a  part,  is  as  fidlows : — 

To  figure  in  elaborate  detail,  as  completely  as  possible,  a  selection  of 
ImbIs,  iUustratiTe  of  the  genera  and  more  remarkable  species  of  all 
nlassrs  of  animals  and  plants  the  remains  of  which  are  oontMned  in 
British  rodks ;  to  select  especially  such  as  require  an  amount  of  illus- 
tration whidi,  to  be  carried  out  by  private  enterprise,  woidd  require 
a  large  outlay  of  money,  with  little  prospect  of  a  return,  and  a  long 
time  to  accomplish,  but  which,  by  means  of  the  staff  and  appliances 
necessarily  employed  on  the  Geological  Survey,  can  be  effected  at  small 
cost,  and  with  a  rapidity  demanded  by  the  publication  of  the  Maps  and 
Memoirs  of  the  Survey ;  thus,  it  b  hoped,  affording  an  aid  to  those 
engaged  in  the  sciences  with  which  this  work  is  connected,  that  they 
might  not  otherwise  have  possessed,  and  which  may  materially  promote 
the  progress  of  individual  research. 

H.  T.  De  la  Beche, 

Director-  General* 

Geological  Survey  Office^  Jermyn  Street^ 
20th  June,  1850. 
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DEOADE  THE  THIBD. 


The  tlurd  Decade  of  representations  of  British  Fosals  follows  up  the 
subject  of  the  first,  and  continues  the  scries  of  illustrations  of  the 
genera  and  species  of  extinct  Echinodcrmata,  especially  those  belonging 
to  the  orders  Asterxadm  and  Echinidcn. 

The  genera  illustrated  in  this  Decade  are  partly  new,  partly  long- 
established  ;  so  also  with  the  species,  some  of  the  most  remarkable  of  un- 
published forms  having  been  selected,  as  well  as  some  of  the  commonest 
and  best  known  fossils.  Yet,  even  respecting  those  which  are  so  familiar 
that  their  whole  history  is  believed  to  have  been  long  ago  made  out, 
there  is  so  much  to  be  cleared  up,  so  many  points  of  structure  hitherto 
very  imperfectly  or  not  at  all  elucidated,  and  such  an  accumulation  of 
synonyms,  that  their  investigation  is  much  more  laborious,  and  occupies 
much  longer  time,  than  inquiries  into  entirely  new  types.  Thus,  three  of 
the  fossils  figured  and  described  in  this  Decade,  Hemicidaris  interme- 
diay  Gakrites  albogaleruSy  and  Micraster  cor-anguinuniy  are  so  familiar 
to  geologists  and  naturalists,  so  abundant  and  so  well  preserved,  that 
authors  do  not  hesitate  to  cite  them  without  comment,  as  if  they  were 
firee  from  any  obscurity.  Nevertheless,  I  may  say  confidently,  that 
not  until  now  has  the  literature  of  these  well-known  and  often-described 
forms  been  cleared  up,  and  many  of  the  most  important  points  in  their 
organization  made  known.  Common  as  they  arc,  no  representations  of 
tliem,  presenting  sufficient  details  of  their  structure,  have  ever  appeared 
before. 

Among  the  new  forms  now  first  described  and  figured,  some  are  of 
singular  interest.  Two  of  them,  the  Lepidaster  Grayii  and  tiie  Tropi- 
daster  pectinatus,  are  not  only  new  as  species,  but  unquestionably  possess 
features  entitling  them  to  become  the  types  of  new  genera.     Of  those 
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belonging  to  old  genera,  the  Uraster  Gaveyi  is  singularly  interesting, 
presenting,  as  it  does,  tlie  spectacle  of  a  Liassic  echinoderm,  which  so 
closely  resembles  the  conunonest  star-fish  now  living  in  the  Britisli  seas, 
that  it  can  only  be  distinguished  from  it  by  a  minute  and  critical  com- 
parison ;  and  the  Hemiddaris  Purbeckensis  is  remarkable  as  being  the 
first  member  of  its  tribe  ever  discovered  m  strata  of  the  Purbeck  series. 

The  species  described  and  figured  have  been  st»lecte(l  from  fonna- 
tions  of  difierent  geological  epochs.  From  Silurian  rocks  Lepidaster 
Grayii  has  been  taken  ;  from  older  secondary  strata,  the  two  forms  of 
Hemiddaris^  the  Galerites  {Holectyptts)  hemisphanrica^  chosen  on  ac- 
count of  its  being  new  to  Britain,  and  also  afibrding  an  excellent  illus- 
tration of  the  sub-genus  to  which  it  belongs,  and  the  Dysaster  ringensy 
selected  for  the  same  reasons;  also  the  new  star-fi^es,  species  of 
Uraster  and  Tropidaster^  already  alluded  to.  Of  cretaceous  fossils 
tliere  are  the  critical  Galerites  casfaneusy  and  the  characteristic  Gale^ 
rites  albogaUrus  and  Micraster  corninguinum. 

A  third  series  of  illustrations  of  the  fossil  Echinoderms  is  far  ad- 
vanced, and  in  preparation  for  publication. 

Edward  Forbes. 
Juncy  1850. 
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Decade  IIT.    Plate  I. 


LSPISAETEB  aSATI. 


fGenni  LEPIDASTBR  (>(«(,  a  icab,  BDd  urah  a  star.^  FoBtiSB  (ISSn),  (Snb-king- 
dom  RiidUU.  Class  EchinoderiDitbt.  Order  AfteriBdic.  pHmil}'  ....?)  Body  de- 
piVMed, stellsle,  manj-rafcd;  royi  shorl,  tapering,  covered  aboTc  with  paljgorial  ossicJeSj 
betuv  fonned  of  foar  series  of  oblong  Htnamost;  ossiclei.] 

Species  Ukica,     Ltpidasta-  Grayt. 

The  unique  and  very  remarkable  fossil  figured  in  the  accompanying 
plate  has  been  communicated  by  Mr.  John  Gray  of  Dudley,  a  gentle- 
man to  whom  palieontolo^cal  science  is  indebted  for  numerous  and  im- 
pnrtflut  discoveries  among  Silurian  fossils,  and  whose  splendid  collection 
has  been  most  liberally  placed  at  the  service  of  all  engaged  in  scientific 
researches. 

At  first  glance  it  bears  a  striking  likeness  to  a  star-fish  uf  thu 
genus  Solaster ;  its  general  form  recalling  strongly  the  aspect  of  Salaster 
papposa.  On  a  closer  inspection  the  resemblance  proves  more  apparent 
than  real,  and  no  near  affinity  with  that  genus  can  be  proved.  On  the 
contrary,  it  not  only  possesses  characters  so  peculiar  as  to  establish  be- 
yond question  its  right  to  rank  as  a  separate  generic  type,  but  even  to 
render  doubtful  its  position  among  true  star-fiehes,  and  to  rwse  the 
question  whether  it  be  not  a  linking  form  connecting  that  order  of 
Echinodenns  with  the  Crinoids. 

The  disk  of  our  fossil  is  a  very  little  more  than  two  inches  in  diameter. 
It  is,  unfortunat^^Iy,  so  injured  that  its  elements  cannot  be  clearly  made 
out,  but  appears  to  have  had  a  framework  composed  of  closely-set  ]ioly- 
gonal  os^cula.  Around  it  are  arranged  the  rays,  equidistant  from 
each  other,  like  so  many  spokes  of  a  wheel.  Their  average  length  is  one 
inch  and  one-twelfth,  and  their  breadth  towards  the  base  four-twelfths. 
They  are  all  regularly  lanceolate.  Their  under  surfaces  are  exposed 
on  the  slab,  and  are  composed  of  thick  transversely  oblong  plates,  slightly 
overlapping  each  other  in  scale-like  fashion,  and  ranged  in  four  longi- 
tudinal rows,  two  on  each  side  of  a  central  or  ambulacra!  groove,  which 
is  itself,  towards  the  extremity,  in  some  instances  partially  filled  up  by 
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small  polygonal  intenrening  plates.  Of  the  two  rows  of  border  plates 
on  each' side  of  the  groove,  the  inner  series  is  fermed  of  oblong  ob- 
scurely hexagonal  oneSi  with  traces  of  punctations  and  grooves  on  their 
sur&ces,  as  if  for  sjnnes.  The  ray  that  is  most  perfect  exhibits 
twenty-five  plates  in  each  row.  lie  outer  series  consists  of  sub- 
orbicular  or  obscurely  polygonal  plates,  which,  like  the  inner  ones,  are 
gently  convex  on  ihdr  surfisuxs.  The  upper  surface  of  the  ray,  and 
probid>ly  of  the  body,  was  composed  of  numerous  small  polygonal 
nearly  fiat  ossicula,  dosely  set,  and  of  various  azes. 
.  Mr.  Gray  has  diseected  from  the  slab  the  extremity  of  one  of  the 
rays  in  sudi  a  manner  as  to  permit  an  examination  of  both  upper  and 
under  surfiu^es  of  the  same  ray :  the  result  of  an  examination  of  the 
fragment  detached  confirmed  the  above  description. 

Locality  and  Geological  Position. — This  star-fish  was  found  in  the 
quarries  of  Wbnlock  Limbstone  in  the  Castle  Hill,  at  Dudley.  At 
file  same  time,  a  number  of  encrinite  remains  of  several  species,  both 
perfect  specimens  and  fragments,  were  found  associated  with  it  Mr. 
Gray  states,  that  after  a  careful  search  not  even  a  fragment  of  another 
qpecimen  of  this  exceedingly  curious  fossil  has  been  detected. 


EXPrAHATIOH  or  THB  P1.ATB. 


Fig.  I.  The  entire  ipednwn  ef  XqMcfaiCcr  Ontgii  iti  onder  forfiMe  if  ezpoeed  00  the 

Fig.  S.  Upper  sarfkoe  of  the  extremity  of  a  ray ;  greatly  enlarged. 
Fig.  3.  Under  tnrflMe  of  the  same  ray. 

Edward  Forbes. 
Jam^  1850. 
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Decade  III.    Plate  II, 


[Geniu  URASTER.    AoAsnz.    (Sab-kingdom  RsdiBU.    Clus  EchinodciBuU.   Order 

Ait^ri&dai.  Fanulf  UrasUrla^}  Bodj  itellat^,  fivt^  raj'ed  ;  a  vent  OB  the  dorsal  surface  ; 
rays  roacded,  Eurfacc  spinoua;  oraicula  Email,  DomprcEsed,  irregular,  reticulartj'  conibiu^; 
Bmbuiacra  bordered  by  three  sets  of  Epinrs  i  snclun  quadriaerial.  The  genera  ArrEBA- 
ciHTuioti  of  MuLLEH  and  TnoacHEL,  and  AstxxiAn  (restricted)  of  J.  E,  Gbav,  are 
synonjinoQS  with  Uiustbh,] 

Diagnosis.  (/.  brachiU  quinis^  lanceolatU;  pagind  superiori  valde 
spinotA,  spinU  brevibus,  teretibiu ;  ossicuUs  ambulacralibus  liiiearibut, 
arcuatis,  carinatia,  earittS  extut  tuleald  intutJostalS. 

Description. — Thb  remarkable  star-fish  is  of  the  shape  and  ditntm- 
sions  of  the  common  living  Uraster  ruliens,  to  which  it  presents  also 
a  striking  resemblance  in  the  details  of  its  Etructure.  Indeed,  were 
this  liaa  fossil  to  be  resuscitated  and  cast  upon  our  shores  now, 
the  British  naturalist  would  see  in  it  only  a  new  but  by  no  means 
surprising  form  of  Uraster,  having  close  affinities  with,  and  rwiuiring 
to  be  distinguished  by  critical  characters  from,  the  commonest  of  our 
native  Asteriada. 

The  under  surface  of  the  specimen  is  the  one  exposed,  but  sufficient 
of  the  upper  side  is  exhibited  at  the  sides  of  the  arms  to  show  its 
structure  and  armature.  The  whole  of  the  upper  surface  of  the  rays 
and  disk  appears  to  have  been  covered  with  thickly-set,  rather  short, 
tapering  spines,  mingled  with  smaller  and  slenderer  ones,  and  traces 
of  pedicellarim.  The  ambulacra  are  bordered  by  closely-set  narrow 
plates  with  steep  inner  sides,  and  having  their  upper  surfaces  convexly 
curved  and  indented  by  about  five  depressions,  indicating  the  sockets  of 
as  many  rather  short,  slender,  and  rounded  marginal  spines-  The 
ambulacra  themselves  are  rather  wide  and  flattened ;  down  the  centre 
of  each  is  a  shallow  grove  marking  the  line  of  junction  of  the  ambula- 
cral  ossicula-  These  are  very  narrow  and  linear  in  shape,  slightly  bent, 
with  the  appearance  of  a  very  shallow  sigmoid  curve.  This  ia  caused 
by  the  curved  keel  which  runs  down  each,  grooved  throughout  two- 
thirds   of  its   length,  but  depressed   and   marked   with  two  pit-like 
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inipres3ioD3  in  the  neighbourhood  of  the  ambulacral  sulcus ;  the  ends 
of  the  ossicula  which  go  to  form  the  sulcus  are  slightly  denticulated. 
The  curvation  of  the  ossicula  has  reference  to  the  disposition  of  the 
suckers,  which  in  this  genus  are  arranged  in  four  series  down  each 
avenue.    The  perforations  are  slightly  ovate  in  this  species. 

Dimensions. 

Inchei. 

Breadth  of  ditk 1/^ 

Muumam  breadth  of  any 0|} 

Mazimiim  breadth  of  an  ambolacram 0^ 

Length  of  a  ray  from  angle  of  janction  with  the  body  •     •     •     •  3^ 

Lengthof  an  ambalacmm  fh>m  its  origin  at  the  month      •     •     •  4 

Affinities. — ^This  species,  as  I  have  already  indicated,  approaches 
more  nearly  to  the  existing  Uraster  rubens  and  its  allies  than  to  any 
described  secondary  or  palaeozoic  fossil.  The  Asterias  lumbricalis  and 
the  Asterias  btnceolata  of  Goldfuss,  both  from  the  Jurassic  beds  in 
Germany,  have  been  referred  by  me  to  the  genus  Uraster*  but  they 
are  imperfect  forms  at  best,  and  posnbly,  when  found  in  more  com- 
plete condition,  may  prove  to  belong  to  other  generic  types.  Not  so 
with  tbe  star- fish  now  described;  there  can" be  no  mistake  about  its 
generic  position  and  affinities,  as  the  most  essential  part  of  its  osseous 
framework,  the  ambulacral  skeleton,  is  perfectly  preserved. 

Locality  and  Gedogical  Position. — ^The  only  specimen  hitherto 
found  df  this  singular  and  beautiful  fossil  occurred  in  the  Lias  beds 
lud  open  during  the  excavation  of  Mickleton  Tunnel,  in  Gloucester- 
shire. It  was  ■  discovered  by  Mr.  G.  E.  Gavey,  civil  engineer,  of 
Chipping  Campden,  Gloucestershire,  who  most  liberally  communicated 
it  for  description  and  delineation  to  the  Geological  Survey.  It  lies  on 
the  surface  of  a  sandstone  associated  with  fragments  of  Fentacrinites, 
small  Ammonites,  Aviculae,  and  small  univalves. 


DlSCBimON  OF  THE  PlATE. 


Fig.  1 .  The  fbenl,  natural  size. 

Fig.  2.  Plan  of  the  ambulacral  plates  and  their  spiny  borders. 

Fig.  3.  Diagram  of  the  same  parts  in  the  living  Urcuter  rubenSf  introduced  for  comparison. 

Edward  Forbes. 
June,  1850. 


♦  See  "Table  of  Fossil  Asteriadas"  in  vol.  ii.  pt.  2,  p.  481,  of  the  *•  Memoirs  of  the 
Geological  Survey  of  Great  Britab." 
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Decade  III.     Plate  III. 


TBOPIDASTEB  PEOTINATUS. 

[Gantu  TROPTDASTER  (new.l  Fokdeb  (1830.)  (t(».c«,  tt  k«>l,  mid  Mm-,  n  slar.> 
(Sub-kiugdom  Radiatu.  Claas  EcLiaodermaia.  Order  Asicriailot.  Puinily  AKicrim.)  body 
slellaW,  five-rajed  [a  Teuton  thedoraal  snr&ceP];  rajs  coutex  and  carinated  abuvu.  lUi^ 
carina  composed  of  a  double  seri™  of  iquaniose  ploles ;  rest  of  the  dorsal  surface  tplnoua, 
spinel  simple  1  ambulacra  bordered  by  traiuvtrEe  plates  with  spiuifcroos  crests  ou  their 
■olerior  margins;  ambDluml  ossicula  rather  broad,  geiiiculalfd.  prdinateil  at  thtir 
iaaer  exlremitiea.    (Suckers  biterial.)] 

Species  Unica,      Tropidaster pectinalus. 

Description. — The  general  aspect  of  this  star-fish  when  seen  from 
above  is  that  of  a  Uraster,  whilst  viewed  from  below  it  resembles  an 
Adropecten.  The  rays  are  rather  short,  about  equal  in  length  to  the 
breadth  of  the  disk,  ovato-triangular.  The  upper  surface  of  the  raj-s 
and  disk  is  covered  with  short  obtuse  simple  spines,  which,  on  the 
sides  of  the  rays,  arc  ranged  in  oblique  rows  of  about  five  or  six  in  each 
row.  Placed  ratlier  lalerally  on  the  disc  is  seen,  though  obscurely,  a 
madreporiform  plate,  and  1  think  1  can  perceive  indications  of  an  anal 
pore.  Down  the  centre  of  each  ray  runs  a  keel  composed  of  two  rows 
of  squamous  plates,  somewhat  quadrate  in  form,  but  produced  at  their 
anterior  and  inner  angles.  This  kind  of  keel,  or  mid-rib,  is  not 
present  in  any  star-fish,  recent  or  fossil,  with  which  I  am  acquainted, 
and  resembles  in  form  and  structure  the  tiling  of  the  crest  of  the  roof 
of  a  house.  It  must  be  regarded  as  a  peculiarity  of  generic  value. 
The  rays  themselves  appear  to  have  been  very  flexible,  and  not  much 
liable  to  injury.  Their  extremities  are  rather  pointed.  On  the  under 
surface  their  centres  are  occupied  by  the  rather  broad  lanceolate 
ambulacral  grooves  running  from  the  mouth ;  that  orifice  is  some- 
what contracted  by  tlie  encroachment  of  the  large  twin  triangular 
plates  with  punctated  surfaces  which  occupy  the  angles  formed  by 
the  junction  of  the  bases  of  the  rays.  The  ambulacral  ossicula  are 
oblong,  rather  broad,  strongly  geniculated  in  the  centre  at  their 
anterior  mai^ins,  and  denticulated  by  about  five  crenatlons  at  the  edge 
which  borders  the  ambulacra!  sulcus.  The  margins  of  tlie  under 
surfaces  of  the  rays  are  bordered  by  transverse,  oblong,  rather  narrow 

[ill.  iii.]  B 


2  BEITI8H  F088ILS. 

plates,  each  bearing  a  crest  at  its  anterior  border  indented  by  the 
sockets  of  eight  or  more  rather  short  cylindrical  spines,  which  have 
rugose  surfaces.  It  is  these  crested  marginal  plates  with  thdr  rows 
of  sjnnes  which  give  the  under  surface  so  much  of  the  aspect  of  an 
Aitropecten. 

Dimemumt  of  the  largest  Specimens. 

Inches. 

Diameter  from  apex  of  one  ray  to  that  of  the  one  moat  distant  •     •     •  1  j^ 

Breadth  of  diak • 0|^ 

Breadth  ofa  ray  at  origin 0^ 

Lengthof  amy  Drom  angle  of  janction 0^ 

Breadth  of  largest  inferior  marginal  plate Ojy 

Length  of  marginal  spine,  rather  more  than ojy 

Locality  and  Geological  Position, — Thb  remarkable  star-fish  was 
discovered  by  Mr.  John  Gavey,  civil  engineer,  of  Chipping  Campden, 
in  the  Lias  of  Mickleton  Tunnel,  Gloucestershire.  Several  specimens 
occurred,  and  some  fine  examples,  presented  by  that  gentleman,  are 
displayed  in  the  cabinets  of  the  Museum  of  Practical  Geology. 


Descbiptioh  of  thb  Plate. 


Fig.  1.  Large  specimen;  Tentral  snrfkee  displayed. 

Pigs.  S  and  3.  Doml  sorfhoes  of  two  smaUer  examples. 

Fig.  4.  Dorsal  snrftee  of  a  ray  and  part  of  disk,  showing  the  keel-plates  and  their 
arrangement. 

Fig.  6.  Ventral  snrfaoe  of  a  ray  and  part  of  disk  showing  the  ambulaera  and  angle- 
plates. 

Fig.  6.  Ambalaeral  plates  and  S{nniferoas  plates  bordering  the  ambulacra. 

Fig.  7.  Bfargin  plates. 

Fig.  8.  Madreporifbrm  plate. 

Fig.  9.  A  spine. 

Figs.  4  to  9  are  highly  magnified. 

Edward  Forbes. 
June,  1850. 
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Decade  III.    Plate  IV. 


[GenvB  HEMIGIDARIS.  Aoabbiz.  (Sab-kingdom  Sadiata.  Claas  Eohinodermata. 
Order  Echinids.  Family  Cidarites.)  Body  sub-globose ;  interambolacral  segments  Tery 
broad,  bearing  (few)  primary  perforated  tubercles  placed  on  crenated  mammillary  eleva* 
tions ;  ambolacral  areas  very  narrow,  furnished  with  primary  tubercles  on  their  lower 
portions ;  pores  in  single  file,  except  close  to  the  mouth,  where  they  are  ranged  in  threes ; 
summit  crowned  with  a  disk  composed  of  fire  ovarian  and  five  ocular  plates  surrounding 
a  central  anus ;  spines  of  two  orders*  the  primaries  long,  cylindrical,  mostly  of  considerable 
dimensions,  the  secondaries  small,  compressed.] 

Diagnosis.  H,  testd  subglohosd^  areis  amhulacralibus  infra  tuberculis 
majaribus  confertis,  itUeramhulacralibus  tuberculis  approximatis ;  spinis 
subteretibusy  cylindricisy  longitudinaliter  striatis^  striis  minutis,  basi  tumido. 

Synonyms.  Variation  of  Cidaris  papillata,  Paekinson,  Organic  Be- 
mains,  vol.  iii.,  p.  14,  pi.  I,  ^g,  6;  and  pi.  4,  ^g.  20.  Cidaris  intermedia^ 
Fleming,  Brit.  Animals,  p.  4*78  (1828).  Hemicidaris  crenularis,  Mobris, 
Cat.  of  Brit.  Fossils,  p.  53  (1843). — Buckman  and  Steickland's  Edition  of 
Murchison's  Geology  of  Cheltenham,  pi.  13  (1845). 

The  most  common  example  of  the  genus  Hemicidaris  in  British 
collections,  is  the  species  before  us ;  the  abundance  and  perfection  of 
specimens  rendering  it  a  favourite  fossil.  It  is  usually  regarded  as  the 
Cidaris  crenularis  of  Lamarck,  and  is  cited  under  that  name  in  memoirs 
and  works  on  English  geology.  For  the  following  reasons,  however,  I 
feel  obliged  to  reject  the  appellation  of  crenularis  as  applied  to  the 
English  species,  and  to  omit  the  usual  citations  and  references  to 
Lamarck  and  older  authors,  and  to  Goldfuss,  Desmoulins,  Agassiz,  and 
Desor. 

In  the  "Description  des  Echinodermes  Fossiles  de  la  Suisse," 
Agassiz  has  described  at  length  and  figured  the  Hemicidaris  crenularis 
of  Switzerland  as  tlie  species  of  Lamarck  and  other  authors.  He  has 
presented  a  specimen  in  remarkably  perf&ct  condition,  its  spines  being 
entire.  Tlie  figures  are  excellent,  but  the  species,  as  the  spines  plainly 
show,  is  not  the  so-called  crenularis  of  British  geologists.  As  the 
bodies  of  the  two  species  can  only  be  critically  distinguished  from  each 
other — unfortunately  a  frequent  case  in  this  genus — it  is  diflicult  to 
know  to  which  the  figures  of  Goldfuss,  and  the  imperfect  older  repre-r 
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sentations  of  Bourguet  and  ELnorr  should  be  referred.  But  the  figure  in 
Parkinson's  ^'  Organic  Remains  "  (PI.  XLIIL,  fig.  6)  of  a  '^  mammillated 
echinite  from  Wiltshire,"  unquestionably  represents  the  species  under 
consideration,  though  usually  quoted  as  identical  with  the  crenularis  of 
Agassiz.  The  figure  in  PL  IV.,  fig.  20,  of  the  same  work,  repre- 
senting a  Wiltshire  fossil  with  its  spines,  seems  to  me  to  belong  to  this 
species  also,  though  it  does  not  appear  to  have  been  cited  as  such 
except  by  Phillips  in  his  "  Geology  of  Yorkshire."  In  Dr.  Fleming's 
*^  History  of  British  Animals,"  the  name  Cidaris  intermedia  is  applied 
to  the  former  figure.  Now  as  Lamarck  expressly  mentions  that  his 
Cidaris  crenularis  came  from  Switzerland,  and  as  the  Hemicidaris 
crentdaris  of  Agassiz  may  fairly  be  regarded  as  that  species,  whilst  it 
has  been  fully  described  and  figured,  and  is  certainly  distinct  from 
the  British  one,  I  propose  to  use  Fleming's  name  of  intermedia  for  the 
latter,  and  leave  crenularis  to  that  of  Agassiz;  thereby  confusion 
will  be  avoided  in  future.  Dr.  Mantell  has  copied  the  figure  of  the 
Swiss  species  in  his  "  Medals  of  Creation,"  vol.  i.  p.  340,  remarking, 
however,  that  though  usually  identified  with  Parkinson's,  he  had  never 
seen  specimens  in  the  English  oolite  like  that  figured  by  Agassiz. 

Hemicidaris  crenularis  is  sub-globose,  varying  from  a  depressed  spheroid 
to  a  barrel-like  shape.  Its  surface  is  elegantiy  studded  with  very  pro- 
minent and  large  bosses  bearing  on  their  crenulated  summits  the  perforate 
spiniferous  tubercles.  The  ambulacral  areas  are  very  narrow  at  their 
summits,  but  gradually  widen  out  in  their  course  downwards,  and 
immediately  at  the  margin  of  the  mouth  are  equal  in  diameter  to  the 
buccal  ends  of  the  interambulacral  spaces.  The  latter  are  widest  in 
their  centres,  and  gradually  narrow  towards  each  end.  Each  inter- 
ambulacral area  is  occupied  by  two  rows  of  tubercles,  each  row  in- 
cluding from  six  to  eight,  and  as  there  is  one  of  these  tubercles  on  each 
interambulacral  plate,  the  total  number  of  plates  in  each  area  is  from 
twelve  to  sixteen.  Each  plate  is  mainly  occupied  by  the  boss  and  its 
areola,  the  latter  being  quite  smooth,  and  occupying  less  than  half  of 
the  width  of  the  former,  which  is  also  smooth,  distinctly  separated  from 
the  areola,  very  prominent,  and  depressed  on  its  summit,  where  it 
is  strongly  crenulated  around  the  base  of  the  spheroidal  deeply- 
perforated  spiniferous  tubercle.  The  tubercle  is  in  diameter  rather 
more  than  the  breadth  of  the  areola.  The  areolated  spaces  of  the 
several  plates  are  confluent^  consequently  on  the  upper  and  lower 
edges  of  the  interambulacral  plates  there  are  no  granules.  But  along 
the  edges  of  both  sides  of  each  plate,  there  is  a  conspicuous  row  of  small 
but  well-marked  perforated  secondary  tubercles,  partially  separated  from 
each  other  by  one  or  two  granules.  There  are  seven  or  eight  of  these 
on  each  edge  of  the  larger  plates.     This  produces  the   efibct  of  a 
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Aonsv  cbvated  tpioe  omameiited  with  a  doaUe  row  of  graimlM 
(tMoidvy  tiAieKilei)  running  down  the  centre  of  eacli  interambnlacMd 
■raa,  and  a  siiidlar  mn^e  row  separating  the  ambnlacral  area  on  eadi 
■de  from  die  porifennu  avenues.  The  ambnlaeral  areas  bear  Teiy 
■aaD  ijiimferous'  toberdes  compared  to  .those  on  the  interambalacrals. 
Qb  dNdr  npfper  and  middle  portion  the  tdberdes  are  yery  small,  but 
jolt  bdow  Ae  largest  interambolaeral  plate  increase  suddenly,  then 
grsiiiiilly  dimhriA  as  they  apfMroadi  the  month.  There  are  about  seren 
in  aiow (or  fourteen  in  cAch  ambnlacral  area)  of  the  larger  tuberdes, 
cf  wUch,  bowerer,  those  nearest  the  moutfi  are  as  small  as  the 
andralaenl  tubercles  of  the  upper  and  middle  portions  of  the  area. 
like  the  large  primary  bosses  cf  the  interambnlaoral  plates,  those  of 
the  aihbulacrals  also  are  crenulated  at  their  summits  below  the  per* 
fnalad  tubercles  wUch  crown  them.  The  lower  and  larger  ones  are 
npaiated  from  each  other  by  a  few  occaaonal  granules,  the  upper  ones 
ars  more  distmdly  bordered  by  minute  granules.  As  there  is  only  one 
ipinlfefous  toberde  to  each  ambnlacral  plate,  the  eflect  of  the  ambu- 
laeral  area  is  that  of  a  widening  qpace  studded  by  doeely-set  tuberdes, 
raaged  in  two  rows,  and  suddenly  increaang  in  size  at  the  lower 
aaiipn  of  tfie  ades  of  the  test  The  avenues  of  pores  are  sli^tly 
nnioos ;  the  pairs  of  pores  are  ranged  in  single  file  as  fiu*  as  just  below 
the  sodden  increase  in  the  size  of  the  ambnlacral  tuberdes,  when  they 
become  irr^pilar  and  arranged  in  oblique  rows  of  three  pair  in  each, 
lliere  are  hre  or  six  of  such  rows  extending  to  the  mouth  and  cauring 
the  avenues  to  widen  out  considerably  in  the  buccal  region.  There  are 
nme  or  ten  pair  of  pores  opposite  each  of  the  larger  plates. 

The  mouth  is  very  wide,  occupying  three-fifths  of  the  under^surface ; 
its  margin  is  deeply  notehed  and  reflexed  at  the  junction  between  each 
interambulacral-  series  of  plates  and  the  poriferous  avenues.  There 
results  a  division  of  the  mouth-margin  into  ten  segments,  five  (those 
O{qpo6ite  the  ambnlacral  spaces)  wider  than  the  other  five. 

The  genital  disk  occupies  a  fourth  of  the  diameter  of  the  test.  It  is 
pentagonal,  composed  of  five  genital  and  five  ocular  plates.  Three  of 
the  former  are  larger  than  the  other  two ;  one  of  the  three  is  the 
madreporiform  plate.  There  is  not  so  great  a  disparity  in  the  dimen- 
sions of  the  ocular  plates.  The  efiect  of  this  arrangement  is  to  cause 
an  eccentricity  of  the  anal  perforation.  Both  genital  and  ocular  plates 
are  irregularly  studded  with  numerous  small  granules.  The  genital 
pores  are  placed  in  the  lower  portions  of  their  plates.  The  eye-holes 
are  very  nunute,  marginal,  and  opposite  the  truncated  ends  of  the 
ambulacral  spaces. 

The  primary  spines  are  long,  tapering,  and  nearly  cylindrical ;  the 
larger  ones  grow  to  a  length  more  than  twice  that  of  the  diameter  of 
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the  body.  They  are  mmutely  and  closely  striated  throughout  their 
length,  but  the  sine  are  rather  broader  than  the  raised  interstices. 
The  base  of  each  spine  has  a  narrow  elevated  fold  surrounding  it  above 
its  ring  of  crenulations,  which  are  numerous,  oblong,  and  closely  and 
regularly  set  The  secondary  spines  (those  surrounding  the  primaries 
on  the  interambulacral  areas  and  entirely  occupying  the  ambula- 
cral  spaces)  are  very  small,  compressed,  rather  spatulate  and  longitu- 
dinally striated.  Qqc  of  the  largest  measured  two-tenths  of  an  inch 
in  length.  I  have  seen  traces  of  pedicellariae,  but  not  sufficiently 
perfect  for  description. 

Locality  and  Geological  Position, — This  species  is  very  abundant,  and 
found  in  a  beautiful  state  of  preservation  in  the  Coral  Rag  of  Calne. 
It  is  scarcer  near  Weymouth.  It  occurs  also  in  the  sam^  stratum  at 
Malton,  and  is  recorded  from  the  Coral  Rag  of  Yorkshire  by  Professor 
Phillips.  Mr.  Buckman  has  figured  a  remarkably  fine  specimen  from 
the  neighbourhood  of  Cheltenham.  In  consequence  of  the  doubts 
hanging  over  the  identification  of  the  British  widi  the  foreign  Hemid" 
daris  crenularisy  I  do  not  venture  to  give  its  foreign  distribution. 


Explanation  op  the  Plate. 


Fig.  1.  Middle-eixed  specimen  of  the  sub-depressed  form  of  HemicidarU  intermedia  seen 
in  profile ;  an  outline  of  the  tall  variety,  fh>m  a  specimen  in  the  British  Mofeam,  is  drawn 
around  it. 

Fig.  2.  Dorsal  surface ;  and  Fig.  3,  ventral  sur&ce  of  the  same  i^ecimen. 

Fig.  4.  Ambulacral  and  interambulacral  plates  and  their  sculpture,  taken  from  the 
centre  of  the  sides. 

Fig.  5.  Ambulacral  and  interambulacral  plates  of  the  neighbourhood  of  the  month. 

Fig.  6.  A  single  primary  tubercle. 

Fig.  7.  Genital  and  ocular  disk. 

Fig.  8.  Spines  from  a  specimen  presented  to  the  Geological  Survey  by  Mr.  Clark  of 
Sandgate. 

Fig.  9.  Base  of  a  primary  spine  magnified. 

Figs.  10  and  U.  Small  secondary  spines. 

Figs.  4 — 7  and  9 — 1 1  are  magnified. 

Edward  Forbes. 
June,  1850. 
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Decade  HI.    Plate  V. 


BESaOZBABIS  PUBBXXJKENSZS. 

[Genus  HBMICIDARia  Aoabsiz.  (Sub-kingdom  Badiata.  Class  Echinodermata. 
Order  Echinids.  Family  Cidarites.)  Body  sub-globose.  Interambnlacral  segments  yery 
broad,  bearing  (few)  primary  perforated  tubercles,  placed  on  crenated  mammillary 
elerations ;  ambulacral  areas  very  narrow,  ftxmisbed  with  primary  tubercles  on  their 
lower  portions;  pores  in  single  file,  except  dose  to  the  mouth,  where  they  are  ranged  in 
threes ;  summit  crowned  with  a  disk  composed  of  five  ovarian  and  five  ocular  plates  sur- 
rounding a  central  anus ;  spines  of  two  orders,  the  primaries  long,  cylindrical,  mostly  of 
connderable  dimensions,  the  secondaries  small,  compressed. 

Hemicidaru  Purbeckensis.     Sp.  Nov. 

Diagnosis,  ff,  testd  subglobosd^  arearutn  ambtilacralium  infra  tuberctdis 
majoribtts  remotis;  interamhulacralium  numerosis  (8),  subdistantibus ; 
spinis  sub'CompresHs^  Itsvibusy  ad  basin  per  spatium  angustum  striatis. 

The  species  of  Hemicidaris  are  difficult  to  distinguish  from  each 
other,  unless  we  have  their  spines  as  well  as  test  before  us.  Fortu- 
nately, in  the  present  instance,  we  have  both ;  although  the  specimen 
figured  is  unique.  The  body  at  first  glance  might  be  confounded  with 
that  of  Hemicidaris  intermedia^  but  on  closer  examination  presents  dis- 
tinctive characters,  the  value  of  which  is  confirmed  when  we  see  the 
wholly  difierent  features  of  the  spines. 

The  body  is  sub-globose,  depressed  above,  but  probably,  like  its  con- 
geners, liable  to  variation  in  this  respect  The  interambulacral  areas 
are,  about  the  centre  of  the  aides,  rather  more  than  three  and  a-half 
times  the  width  of  the  ambulacral  spaces  in  the  same  region.  On  each 
interambulacral  plate  there  is  a  primary  tubercle,  erected  on  the  cre- 
nated summit  of  an  elevated  smooth  boss,  surrounded  by  a  smooth  and 
defined  areola.  The  ambulacral  and  centro-sutural  sides  of  this  areola 
are  marginated  by  rather  scattered  rounded  granules,  but  not  the  upper 
and  lower  margins,  where  the  areolae  of  contiguous  plates  may  be  said 
to  be  in  contact.  The  areola  is  wide  in  comparison  with  the  boss. 
There  are  about  eight  primary  tubercles  in  each  row,  gradually  increas- 
ing in  size  as  they  approach  the  centre  of  the  sides  of  the  body.  The 
ambulacral  spaces  bear  in  their  upper  portion,  and  for  two-thirds  of 
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their  lengih,  small  secondary  perforated  tubercles  on  minute  boeses, 
one  to  each  plate,  with  scattered  granules  between  them.  On  the 
lower  third  of  the  ambulacral  areas  these  suddenly  increase  in  size 
to  twice  the  dimensions  of  those  above.  The  large  ambulacral  tubercles 
are  diffusely  arranged,  so  as  to  alternate  with  considerable  interspaces. 
The  avenues  of  pores  are  slightly  undulating.  About  nine  pores 
correspond  to  an  interambulacral  central  plate.  The  mouth  in  our 
only  specimen  is  concealed,  and  the  apical  disk  not  preserved. 

The  spines  are  quite  smooth,  slender,  and  subcylindrical,  slightly 
compressed  at  the  sides.^  There  is  a  short  longitudinally  striated  well 
defined  space  above  the  swollen  crenated  neck.  The  articulating  base 
is  small. 

The  diameter  of  the  specimen  is  one  inch  and  two-twelfths.  The 
diameter  of  the  largest  spine  found  is  one- tenth  of  an  inch. 

Affinities  and  Differences, — Hemiddaris  Purbeckensis  differs  from 
H,  intermedia  and  crentUaris  in  having  smaller  and  more  numerous 
tubercles,  in  proportion  to  the  size  of  the  body,  on  the  interambulacral 
areas,  and  a  larger  granulated  intermediate  space  in  their  centres ; 
the  large  tubercles  on  the  ambulacral  areas,  instead  of  being  closely 
set  as  in  both  the  species  named,  are  scattered  and  alternating; 
the  number  of  pairs  of  pores  opposite  each  large  interambulacral  plate 
are  fewer.  The  ambulacra  are  nearly  straight,  instead  of  being  undu- 
lated.    Above  all,  the  spines  are  quite  distinct  in  their  characters. 

It  differs  from  H.  stramonium^  a  Portiand  oolite  species,  said  by 
Mr.  M^Coy  to  occur  in  England,  in  having  a  greater  number  of  large 
ambulacral  tubercles,  wider  ambulacral  areas,  and  much  smaller  inter- 
ambulacral tubercles. 

.  From  H.  mitra^  also  a  foreign  Portland  oolite  species,  to  which,  like 
the  last,  it  approaches  in  the  straightness  of  the  ambulacra,  it  differs 
in  the  arrangement  of  the  interambulacral  tubercles. 

H.  diademata  and  JTiurmanniy  foreign  Kimmeridge  species,  have 
fewer  interambulacral  tubercles.  The  peculiar  structure  of  the  ambu- 
lacra of  H.  alpina  su£Sciently  distinguish  that  species. 

Since,  except  in  the  cases  of  intermedia  and  crenularis,  the  spines  of 
the  species  I  have  mentioned  are  unknown,  it  is  probable  that  when  they 
shall  have  been  found,  the  differences  indicated  will  be  accompanied  by 
still  more  important  distinctions. 

Locality  and  Geological  Position, — This  Hemiddaris  is  peculiarly  in- 
teresting as  being  the  first  Echinoderm  ever  foimd  in  the  Purbecks. 
It  was  discovered  by  myself  at  Swanage  in  Dorsetshire,  in  December, 
1849.  For  several  days  I  had  found  the  spines  of  an  urchin  with  which 
I  was  unacquainted  among  the  marine  fossils  which  occur  in  a  zone  on 
the  summit  of  the  well-known  "  Cinder-bed,"  composed  chiefly  of  Ostrea 
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distorta,  and  constituting  a  conspicuous  stratum  in  the  middle  division 
of  the  Purbecks.  A  careful  search,  during  which  I  was  rewarded  by 
the  discovery  of  several  new  forms  of  marine  Purbeck  mollusca,  resulted 
in  the  finding  of  a  very  perfect  specimen  of  the  body  of  the  Hemici^ 
darisj  now  first  described,  accompanied  by  its  spines,  identical  in  struc- 
ture with  those  previously  observed.  I  have  seen  no  traces  of  any  other 
Purbeck  echinoderm. 


Explanation  of  the  Plate. 


Fig.  1.  Body  of  the  HemicidarU  Purbeckeruis, 
Fig.  2.  Ambalacral  and  interambnlacral  plates, 
lig.  3.  Base  of  a  spine,  natural  size,  3  a,  magnified.    3  6  its  section. 
Figs.  4  and  4  a.  Portions  of  the  spines,  natural  sixe,  indicating  the  dimensions  and 
proportions  of  those  organs. 


Note  on  the  Species  of  Hemicidaris  found  in  British  Strata. 

At  the  time  of  the  publication  of  Mr.  Morris's  "  Catalogue  of  British  Fossils  "  one  spe- 
cies only  of  Hemicidaris  was  known  as  British.  Since  then  two  others  hare  been  enume- 
rated by  Professor  M*Coy»  in  his  paper  **  On  some  New  Mesozoic  Radiata,**  published  in 
the  "  Annals  of  Natural  History  "  for  December,  184S. 

I  am  acquainted  with  the  following : — 

1.  HemicidariB  intermedia,  Fleming;  H,  crenularis  of  British  catalogues;  common  in 
the  coralline  oolite  of  Wiltshire;  rare  in  Dorsetshire. — {See  Decade  III.,  pi.  4.) 

2.  Hemicidaris  Purbeckensis,  Forbes ;  the  new  Purbeck  species  now  first  described 
and  figured. 

3.  Hemicidaris  alpinat  Agassiz.  (Echin.  Sniss.  ii.,  p.  52,  tab.  18,  figs.  1^22.)  A  pretty 
species,  easily  distinguished  from  its  congeners  by  the  very  small  and  thickly-set  ambu- 
lacral  tubercles.  Our  attention  has  been  called  to  it  by  Mr.  S.  P.  Woodward.  It  was 
found  in  the  forest  marble  of  Pickwick,  Wilts,  by  Mr.  Lowe  of  Chippenham. 

4.  Hemicidaris prntidosa,  Forbes.  Avery  fine  new  species  from  the  great  oolite  of 
Minchinhampton.  It  forms  part  of  the  collection  of  Mr.  Lycett,  and  is  figured  in  Plate  A, 
fig.  8,  of  the  Monograph  of  Great  Oolite  Fossils  to  be  published  by  the  Palseontological 
Society.  Its  nearest  ally  is  the  Hemicidaris  diademata  of  Agassiz,  which  it  resembles  in 
the  sudden  diminution  and  very  small  size  of  the  uppermost  interambnlacral  tubercles, 
but  difiers  in  having  the  sutural  granulated  space  of  the  interambulacral  areas  very  wide. 

5.  Hemicidaris  icaunensis^  Cotteau.  (Echin.  Foss.  du  Dep'.  de  I'Yonne,  plate  3, 
figs.  1-5.)?  I  have  provisionally  identified  with  the  species  cited  a  great  oolite  urchin 
from  Minchinhampton,  in  Mr.  Lycett's  collection.  It  is  figured  in  plate  A,  fig.  9,  of  the 
Monograph  of  Great  Oolite  Fossils,  published  by  the  Palajontological  Society. 

6.  Hemicidaris  confluens,  M'Coy.  In  the  Monograph  already  quoted  a  great  oolite 
Minchinhampton  urchin  is  figured  in  plate  A,  fig.  10,  which  seems  to  agree  with  the 
description  of  this  species. 

7.  Hemicidaris,  Sp.  Nov.  ?    In  the  collection  of  the  Museum  of  Practical  Geology. 

Fouud  in  the  combrash  in  a  lane  leading  from  Stourton  Caundle  to  Lower  Woodacre, 

by  Mr.  Bristow,  of  the  Geological  Survey.    This  is  a  fine  species,  very  distinct  from 

any  other  British  one,  resembling  most  nearly  H,  intermedia,  but  differing  in  having 

gradually  (not  suddenly)  increasing  ambulacral  areas,  with  the  tubercles  upon  them  set 
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well  aptrt,  ezeq^  htikm,  where  the  larger  ones  are  cloedy  pt^ed.  Until  the  i^iief 
shall  haTe  been  disoorered  I  hesitate  to  ^ve  a  name  to  this  form,  since  it  so  dosely 
agrees  with  the  figure  of  the  Swiss  H,  crenularia, 

8.  HemicidariM,  Sp.  Nor.  ? — A  small  depressed  form,  with  Tery  large  interambnlacral 
tabercles,  and  the  larger  tabercles  upon  the  ambokcral  areas  oocnpying  half  their  length. 
It  is  imperfect,  bot  probably  distinct.  It  was  foond  in  the  oombrash  in  Dorsetshire,  and 
is  contained  in  the  Moseom  of  Economic  Geology. 

The  following  I*  haTe  not  seen : — 

9.  Hemtcidaris  ttnmtmiumt  of  Agassis ;  said  by  Professor  IfCby  to  be  found  in  the 
coralline  oolite  of  Calne,  Wilts.  On  the  Continent  it  is  known  only  fWmi  the  strata  abore 
the  Kimmeridge. 

Edward  Forbes. 
June,  1850. 
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OAUBBITES  (HOLEOTTFUS)  HXaCISPHJSBIOUa 

[Genu  GALERITES.  Lamarck.  (Sab-kingdom  Radiata.  Class  Eehioodermata. 
Order  EcliinidiB.  Family  Cassidolidie.)  Body  more  or  lets  hemispherical,  always  tamid ; 
ambolaera  simple,  eontinaoiis,  radiant;  month  oentral,  inferior;  anus  inferior  or  snb- 
marginal ;  taberdes  perforate.] 

[Sab-genus  Holectypmt,  Body  hemispheric,  drealar ;  tubercles  in  regolar  series ; 
Inside  without  ribs.] 

Stuohyms.  Ducaidea  hemUphterica^  Aoassiz,  Cat.  Syst.,  p.  7.  Desob, 
MoDog.  des  Galerites,  p.  71,  pi.  8,  figs.  4-7  (1842).  Holectypus  hetni- 
tpJuericutj  Agassiz  and  De80B,  Cat.  Raisonn^  des  Echinides,  Ann.  des 
Sciences  Nat.,  drd  Series,  vol.  vii.,  p.  146. 

Vab.  /3.  Depressus.  Discoidea  tnarginalis^  M'CoT,  Ann.  Nat  Hist., 
2nd  Series,  vol  ii.,  p.  413  (1848). 

Vab.  7.  Conicus^  anus  vaJde  marginalis.  Holectypus  devauxianus 
CoTTBAU,  Etudes  sur  les  Echinides  Fossiles,  p.  46,  pi.  2,  figs.  7-9  (1850). 

Diagnosis.  G.  (ff.)  testd  tumidd^  hcemispJuBricdy  plus  minusve  depressd^ 
margine  rotundato ;  ano  marginali  ;  tubercidis  in  facie  venirali  crebrisy  ad 
orem  semsim  majoribus. 

The  genus  Holectypus  has  been  founded  by  M.  Desor  for  such 
oolitic  Galerites  as  have  the  aspect  and  regular  arrangement  of  tubercles 
distinguishing  the  genus  Discoidea^  but  have  not  the  internal  ribs  which 
cause  such  deep  indentations  in  the  casts  of  specimens  of  the  latter 
group.  They  constitute  a  transition  from  the  Discoidece  to  the  typical 
Galerites,  and,  according  to  my  views,  form  a  section  or  sub-genus  of 
the  genus  Galerites,  more  valuable  on  account  of  their  palaeontological 
merits  and  limited  distribution  in  time  (being  in  the  main  character- 
istic of  the  oolitic  period)  than  for  the  zoological  importance  of  the 
characters  of  their  organization,  which  are  rather  transitional  than  dis- 
tinctive. 

The  type  of  the  sub-genus  Holectypus  is  the  Galerites  depressus,  a 
fossil  very  abundant  in  British  oolites,  and  having  wide  vertical  and 
horizontal  range.  The  species  now  figured  is  conspicuously  distin- 
guished from  (7.  depressus  by  having  a  marginal  instead  of  a  vertical 
anus,  and  the  tubercles  of  its  under  surface  very  numerous  and  gradu- 
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ally  enlarging  towards  the  mouth,  instead  of  being  comparatively  few 
and  suddenly  becoming  large  and  scattered  in  tliat  region.  Its  body  is 
also  more  rounded  and  tumid  at  the  margin,  although  that  character 
varies  slightly  according  to  the  degree  of  convexity  of  the  dorsal  sur- 
face. 

The  only  Holectypiis  described  in  the  Monograph  of  the  Galerites  by 
Desor,  with  a  marginal  anus,  is  the  H.  liemisphanricua^  and  the  figures 
and  description  given  by  that  author  are  suflSciently  characteristic  of  the 
British  species  now  under  examination,  so  that  I  do  not  hesitate  to  adopt 
Desor's  name.  Its  general  outline  is  sub-hemispherical,  varying  in  con- 
vexity in  different  individuals.  Specimens  are  rarely  quite  regularly 
convex,  but  most  commonly  have  a  slight  obliquity,  and  are  very 
slightly  elongated  and  declining  on  the  side  towards  the  anus ;  conse- 
quently the  vertex  in  such  examples  is  not  quite  central,  though  con- 
stantly apical.*  Tlie  sides  are  gently  tumid,  so  as  to  roimd  off  the 
margins  gradually.  The  ventral  surface  is  more  or  less  hollowed  out 
in  the  centre,  often  very  much  so.  In  the  depth  of  the  concavity,  and 
nearly  or  quite  central,  is  the  mouth,  occupying  less  than  one-third  of 
file  disk,  round,  with  ten  deep  marginated  notches  separated  by  gently 
curved  interspaces,  and  placed  close  to  the  junctions  of  the  interambu- 
lacral  areas  with  the  ambulacral  avenues.  The  ambulacral  areas  are  a 
third  or  more  of  the  breadth  of  the  interambulacrals,  their  proportionate 
dimensions  increasing  generally  with  the  altitude  of  the  individual,  and 
lessening  usually  with  age  and  size.  The  pairs  of  pores  of  the  avenues 
are  ranged  in  single  file ;  they  are  slightly  more  distant  from  each 
other  on  the  under  than  on  the  upper  surface,  but  those  very  near  the 
month  are  closely  set  again.  There  are  about  four  pairs,  or  four  and 
l>art  of  a  fifth,  opposite  each  interambulacral  plate  towards  tlie  middle 
of  the  upper  sides.  In  a  specimen  slightly  above  an  inch  in  diameter,  1 
counted  twenty- six  interambulacral  plates  in  a  series,  and  ninety-four 
ambulacrals,  each  of  the  latter  representing  a  pair  of  pores.  Each  of 
the  interambulacral  plates  is  thickly  studded  with  minute  granules,  in  the 
midst  of  which  are  the  spiniferous  tubercles,  scattered  and  varying  in 
number  in  different  individuals.  I  have  found  some  specimens,  closely 
alike  in  all  other  respects,  varying  in  the  number  and  arrangement  of 
these  tubercles,  of  which  there  are  sometimes  two  rows  on  a  plate,  at 
others  only  one.  In  those  examples  which  present  the  most  regular 
arrangements,  the  tubercles  are  so  disposed  on  the  assemblage  of  inter- 
ambulacral plates,  that  each  half  area  exhibits  a  curved  line  of  them 
rising  to  alternate  at  tlie  suture  with  a  similar  curved  line  on  the 
corresponding   half  area.       On   the   ambulacral  areas  tlie   tubercles 

♦  1  use  the  term  **  vertex"  to  denote  the  highest  point  of  the  back,  and  "  apex''  to  indi- 
ate  that  point  to  which  the  ambulacra  converge  and  where  we  find  the  ovarian  disk. 
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we  alao.preMiity  fivmiDg  more  or  lees  regalar  obHqoe  rows  of  three, 
■ometimeB  of  two^  and  with  but  9light  traoee  of  amogement  The 
tabeiolcs  beqbme  oftmded  towards  the  inargiii,  and  are  thickly  distii- 
bvfeed  oa  the  Tentral  suiAusey.Tery  rqpilarly  increanng  in  sise  towards 
Ae  month,  immediately  aroond  wluch  they  are  often  fewer  again  and  more 
wide  9farU  '  Each  taberde  is  perforated  on  its  8ainmit,and  baa  its  base 
hsnie.apon  an  areolated  boss.  In  yeiy  complete  qpecimens,  the  margin 
of  die  areola  is  snntnmded  by  a  ring  cf  areolated  grannies,  which,  when 
Hfjbiij  magnified,  exhibit  traces  of  perforations  on  their  summits,  as 
leprasented  in  the  plate.  The  qpines  are  unknown. 
;  Ike  apcal  disk  is  formed  of  five  genital  and  fire  ocular -plates.  Hie 
odd  genital  plate,  that  opposite  the  anal  interambulacrsl  area,  is  smaller 
tliBa  the  rest^  and  imperfoBte.  The  other  four-are  compicuously.ptt^ 
ftnled  for  the  oviducts.  The  lefk  genital  plate  is  lai^^  than  the  rest, 
eeei^iies  the  centre  of  the  disk,  and  is  fonned  in  part  of  the  madre-^ 
poiifoffm  taberde,  which  *  in  some  spedmens  is  very .  prominent  and 
always  oonspcuous.  Hie  eye-plates  are  small  and  pentagonal ;  they 
are,  as  usuaJ,  placed  opposite  the .  terminatiinis  of  die  atomies,  and  are 
ftiibnJbd  at  tbeir  lower  parts,  but  still  at  some  little  distance  £rom  their 
nmrffOBf  by  the  eyeholes,  which  in  this  species  are  large  and  conqu-. 
eoons.  {bk  Plate  11.,  fig.  7,  of  Desor^s  Monograph  of  GakrUnj  the 
eye-boles  of  O.  {Hokctyfm)  depreutu  are  represented  as  marginal,  but 
an  examination  of  diem  in  ftitish  specimens  of  that  spedes  has  con* 
meed  me  that  their  true  position  is  such  as  I  now  describe  in  O* 
hemupfuBrums.  The  madreporiform  body  is  there  described  as  distinct 
fma  the  ovarian  plates,  and  the  imperforated  ovarian  plate  as  largest 
in  the  drde,  both  which  statements  are,  as  I  interpret  the  structure, 
errors.]  The  anus  is  placed  in  the  lower  and  marginal  half  of  the  odd 
interambulacral  area ;  it  is  pointed  above,  rounded  below,  so  that  its 
general  outline  is  somewhat  pyriform,  or  rather  drop-shaped.  In  what 
may  be  considered  normal  examples,  its  widest  diameter  is  about 
equal  to  the  distance  between  its  lower  margin  and  the  mouth ;  but 
almost  every  specimen  varies  slightly  in  this  respect,  and  the  result  of 
an  examination  of  more  than  fifty  specimens  has  convinced  me  that, 
further  than  the  constant  marginality  of  the  anus,  the  exact  proportion 
its  lower  part  bears  to  the  ventral  disk  is  not  to  be  received  as  a  specific 
character.  Its  breadth  also  varies  in  difierent  individuals,  in  all  other 
respects  exactly  similar. 

Varieties. — Variations  in  convexity  and  in  ])roportion  of  breadth  to 
height  are  very  conspicuous  in  this  species,  and  among  a  number  of 
spedmens  fix)m  any  one  locality  very  few  will  be  found  in  this  respect 
exactly  alike.  The  other  points  of  variation  are  the  distance  between 
the  anus  and  the  mouth,  and  the  number  and  r^ularity  of  the  tubercles. 
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There  are  three  principal  forms  ooospicoous  among  these  varieties, 
which,  if  separated  from  each  other  in  collections,  might  seem  specifi- 
cally distinct,  bat  between  which  every  gradation  of  transition  may  be 
found.  The  first  of  these  is  the  more  or  less  regular  sub-depressed 
hemispheric  fimn,  most  common,  and  apparently  the  normal  one.  Its 
most  convex  state  closely  approaches  the  conical  variety,  which  is  repre- 
sented in  the  original  figure  of  Ducoidea  tuBmispharica.  This,  on  one 
side,  passes  into  a  small  very  convex  variety,  having  the  anus  more  than 
usually  marginal,  in  which  state  it  appears  to  constitute  the  Holedypus 
devaimanui  of  Cotteau,  with  whose  figures  and  descriptions  we  have 
English  specimens  perfectly  according.  On  the  other  side  it  becomes 
more  and  more  depressed,  until  we  get  it  only  gently  convex  on  the 
back.  Specimens  of  this  kind  seem  to  have  constituted  the  Ducoidea 
moTginalU  of  M^Coy,  said  to  be  ^*  very  abundant  in  the  inferior  oolite 
of  Bridport,"  and  respecting  the  identity  of  which  with  the  species  here 
describe  I  entertain  not  the  slightest  doubt  In  order  to  show  the 
variations  of  dimensions  in  this  species,  I  j^ve  the  following  measure- 
ments of  ten  Dorsetshire  qpedmens  in  the  collections  of  the  Geological 
Survey : — 


Ko. 


1 

8 
S 
4 
5 
6 
7 
8 
9 
10 


LoetUty. 


Stoke  Knapf  01) 
Loden      •     • 
CrewkerM     • 

Crewkerne     . 
Stoke  KnapB   • 
North  Nibloy 
Castle  Gary  (>) 
Stoke  Knaps  (>) 
Sbipton  Gorge 
Bridport  Harbour 


(r) 


Braddu 


Ineb. 
1 

lA 

OA 
o« 
OA 


H^%ht. 


Anwto 
Moath. 


Inch. 
OA 
OA 
OA 

OA 
OA 
otf 
OA 
OA 
OA 
OA 


OA 
o?i 

Oft 
04 

OA 
o« 
OA 
OA 

ort 

OA 


Locality  and  Geoloffieal  Position. — During  the  examination  of  the 
Inpkrior  Oolite  strata  in  Somersetshire  and  Dorsetshire  by  the  mem- 
bers of  the  Gleolopcal  Surrey,  this  species  was  collected  abmidantly, 
chiefly  in  the  sands  of  the  Inferior  Oolite,  in  numerous  places,  associated 
in  most  instances  with  Disaster  ringent  and  often  Dysaster  bicordatus. 
The  following  is  a  list  of  the  principal  localities  in  which  it  was  found  ; 
Hazelbury,  Crewkerne,  Lyttelton  Hill  near  Cadbury,  Whatley  near 
Frome,  Little  Windsor,  Loders  (top  beds),  Stoke  Knaps,  Greenland, 
Cmnptoa  Pauncefoot  (bottom  beds),  Pilcombe,  Bruton,  Shipton  Gorge, 


Seolo^l  JiHu^tp  flf  iht  fiititrii  iiingfiont . 
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Barton  Bradstock,  and  near  Barton  Castle  (top  beds),  Bridport  Har- 
bour, Cbideock  Hill,  Mapperton,  West  Swillets,  Beaminster.  These 
localities  are  all  included  in  sheets  18  and  19  of  the  Ordnance  Map  of 
England.  The  specimens  were  collected  by  Mr.  Bristow  and  Mr. 
Gapper. 

Foreign  Distribution. — "  In  Normandy,  in  a  particular  bed  of  the 
Calcaire  au  Polypiers,  known  by  the  name  of  Caillasse."  (Desor.)  ^^  In 
the  Inferior  Oolite  of  the  Tournlu-Pre  associated  with  Dysaster  ringens 
and  Diadema  depreatum,^^  (Cotteau.) 


Explanation  of  the  Plate. 


Fig.  1.  Normal  form  seen  from  above. 

Fig.  2.  Under  view. 

Fig.  8.  End  view,  showing  the  anus. 

Fig.  4.  Profile. 

Fig.  12.  Extremely  depressed  specimen  (var.  /I),  seen  endways. 

Figs.  13  and  14.  Outlines  of  end,  over  and  mider  side  of  extremity,  conical  dwarf 
variety  (var.  y), 

¥\%.  5.  Arrangement  of  ambulacral  and  interambolacral  plates  and  pores  on  the  sides. 

Fig.  6.  Ditto  on  the  base. 

Fig.  7.  Mode  of  doplication  of  the  notches  of  the  moath-margins ;  and  arrangement 
of  the  oral  terminations  of  the  avenues. 

Fig.  8.  Apical  disk,  showing  the  arrangement  of  the  genital  and  ocular  plates,  and 
the  madreporiform  tubercle. 

Fig.  10.  Tubercle  and  granules  of  dorsal  surfkoe  highly  magnified. 

Fig.  II.  The  same  from  the  ventral  surfkce. 


Note  on  allied  species  of  Galerites  found  in  Britain. 

The  only  British  Galerites  of  the  section  Holecti/pus,  besides  the  one  described  above, 
is  the  G.  depressOy  a  species  which  accompanies  G,  hemispharica  iu  most  of  the  localities 
cited,  and  which  has  a  much  wider  distribution,  occurring,  in  England,  in  inferior  oolite, 
where  it  appears  to  be  most  abundant,  in  fullers*  earth  and  in  combrash.  It  is  at  once 
distinguished  from  G.  hemisphctricahy  the  position  of  the  anus,  which  is  entirely  ventral, 
very  large,  extending  from  very  near  the  mouth  to  the  margin  of  the  under  surface,  and 
of  an  oblong  pyriform  shape,  pointed  at  its  inner  end,*  and  widest  towards  its  marginal 
termination  a  little  beyond  half  its  length.  The  dorsal  surface  is  depressed,  yet  regularly 
convex,  the  margins  rounded,  but  having  a  tendency  to  compression,  consequently  the 
greatest  breadth  of  the  entire  body  is  in  the  diameter  immediately  above  the  margin.  The 
spiniferous  tubercles  of  the  dorsal  surface  are  very  small ;  they  are  very  numerous  near 
the  edge,  but  become  fewer  and  more  scattered,  though  very  conspicuous  and  compara- 
tively large,  on  the  ventral  surface,  as  they  approach  the  mouth.  Individuals  vary  greatly 
in  the  degree  of  dorsal  convexity.  From  one  inch  to  one  inch  and  a-half  across  is  the 
usual  diameter  of  well-grown  specimens. 

Edward  Forbes. 
June^  1850. 
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DegadbIIL   Plate  Vn. 


QALEBTTEB  (GAKEBITES)  0A8TANSA. 

[G«ini8  GALERITES.  likMAWis,  (Sab-kingdom  Badiata.  CU«  Eeliiiiodeniiatt. 
Order  EdunidsB.  Family  CasudnlidsB.)  Bodj  more  or  leu  hemisplierica],  alwayi  tumid; 
ambulacra  fimple,  oontmnoiu,  radiant;  numth  central,  inlbrior;  anna  inibrior  or  anb- 
margfaial;  taberclea  perforate.] 

[Snb-genns  OaUriteM.  Body  hemispberic,  sdb-globoiey  or  oonieal;  baaa  more  or  kaa 
flattened ;  tubercles  irregularly  arranged.] 

SmomrMS.  Forma  a.  major: — NucieolUes  eastaneoj  AiiUC  Baoiro- 
HiABT,  £nv.  de  Paria,  pp.  100  and  349,  pi.  9,  fig.  14.  Caiopygui  eoiianea^ 
Agabsiz,  Prodr.  £ch.,  p.  18.  Pyrina  casianea^  Dbsmouuns^  Tabl.  Synon. 
dea  Echin.,  p.  258.  GalerUes  castemeay  Aoassiz,  Cat.  Syat.  Ech.,  p.  7 ; 
and  Ech.  Fosa.  de  la  Suiase,  lat  part,  p.  77,  pi.  12,  figs.  7, 9.  Dxsob, 
Monog.  des  Galerites,  p.  23,  pi.  4,  figs.  12-16.  Aoassiz  and  Dbbob,  Cat. 
Bais.  des  Echin.  Ann.  Sc.  Nat.,  3rd  series,  yoI.  vii.,  p.  149.  GaUriUs 
JSaihamagensiSy  Aoassiz,  Cat.  Syst.,  p.  7,  (fiie  Dssor). 

Fobma  p.  minor. — NucieolUes  depreaa,  Alex.  Bkonohiakt,  Env.  de 
Paris,  p.  400,  pi.  9,  f .  17.  Catopygus  depressus,  Agassiz,  Prodr.,  p.  18. 
Pyrina  depressoy  Desmoulins,  Tab.  Synon.,  p.  258.  Desob,  l^onog.  des 
Galerites,  p.  28.  Aoassiz  and  Desob,  Cat.  Eais.  des  Echin.,  Ann.  Sc. 
Nat.,  3rd  scries,  vol.  vii.,  p.  150.  GalerUen  casianea^  Agassiz,  Cat.  Syst., 
p.  7  in  part  (Jide  Desor).  Galerites  rotkomagensis,  E.  Sismonda,  Echin. 
Foss.  Nizza,  p.  51,  pi.  2,  figs.  8-10.  Galerites  Uevis,  Aoassiz,  Cat.  Syst., 
p.  72.?     Desob,  Monog.  des  Galerites,  p.  24,  pi.  4,  figs.  8-11,? 

Diagnosis.  G.  corpo-re  depresso^  ovato  seu  suborbiculari,  lateribus  ro^ 
tundatis ;  ana  posticOy  supra-marginali ;  tuherculis  omnibus  sub-aqualilms  ; 
poris  ambulacralibus  ad  orem  laxe  confertis. 

In  the  "  Geology  of  the  Environs  of  Paris"  there  are  two  cretaceous 
urchins  from  Savoy,  figured  under  the  names  of  Nucleolites  castanea 
and  Nucleolites  depressa,  which  I  take  to  be  varieties  of  one  species  of 
Galeritesy  and  to  be  identical  with  that  which  is  here  described  and 
figured.  The  slight  distinction  in  the  degree  of  elevation  of  the  anus 
above  the  margin,  noticed  by  Brongniart,  was  not  sufficient  to  establish 
a  specific  difference  ;  and  as  the  smaller  form  was  styled  depressa  under 
the  belief  that  it  might  be  the  Galerites  depressus  of  Lamarck,  the 
specific  name  castanea  is  adopted  for  both  varieties. 
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Thi3  view,  however,  is  not  taken  by  continental  authors,  though 
originally  held  by  Agassiz,  who,  in  his  Systematic  Catalogue,  regarded 
the  Nuclcolites  depressa  of  Brongniart  as  one  with  that  author's  N.  cas" 
tanca,  and  placed  them  both  under  the  name  Galerites  castanea.  Des- 
moulins,  in  his  "Tableaux  Synonj-miques,"  enumerates  both  as 
distinct,  and  places  them  in  the  genus  Pyrina.  Desor,  in  his  Mono- 
graph of  the  Galerites^  identifies  G.  castanea  with  the  Galerites  rotko- 
magensis  of  Agassiz's  Catalogue,  but  places  in  the  genus  Pyrina  the 
Nucleolites  depressa  of  Brongniart.  In  the  "  Catalogue  Raisonne  des 
Echinides"  the  authors  keep  the  G.  rotliomagensis  and  G.  castanea  under 
the  latter  name*  and  refer  to  the  figures  of  the  former  and  descrip- 
tions of  both  species  in  £.  Sismonda's  "  Memoirs  on  the  Fossil  Echinidas 
of  Nice."  In  that  work  the  figures  of  G.  rothomagensis  accord  excel 
lently  with  the  British  species  before  us,  and  the  author  remarks  that 
the  distinctions  between  the  two  are  very  slight  indeed  :  "  Non  e  che 
per  leggerissime  modificazioni  dci  principal!  caratteri,  che  questa  specie 
puo  staccarsi  dal  Galerites  castanea,  di  cui  la  tutto  Tabito."  Yet, 
assuredly,  the  Italian  species  is  much  closer  to  the  original  figures  of 
**  Nucleolites**  depressa  than  to  those  of  Galerites  castanea.  Such,  in 
brief,  is  the  history  of  our  species,  which,  in  England  however,  is 
not  likely  to  be  confounded  with  any  other  member  of  its  genus,  or  to 
be  regarded  as  a  member  of  any  other  sub-genus  than  that  to  which 
we  have  assigned  it. 

The  figures  of  the  Galerites  IcBvis  of  Agassiz  in  Desor's  Monograph 
have  all  the  appearance  of  being  representations  of  a  variety  of  this 
species  which  occurs  at  Warminster.  M.  Desor  describes  and  figures 
it  from  the  only  specimen  he  had  met  with — one  in  the  collection  of 
M.  Deshaycs,  from  cretaceous  strata  in  France.  Mr.  M'Coy,  in  his 
additions  to  Morris's  Catalogue,  mentions  both  Galerites  castanea  and 
Galerites  hevis  as  British  species. 

British  specimens  of  this  species  almost  all  belong  to  the  small 
variety,  and  those  which  I  have  examined  and  figured  are  of  an  ovate 
or  suborbicular  form,  inclining  to  obtusely  pentagular  or  hexangular. 
They  vary  much  in  the  degree  of  tumidity  and  height  as  compared 
with  the  length  and  breadth,  being  sometimes  nearly  convex  on  the 
summit,  at  others  depressed.  The  obscure  angles,  when  Uiey  are  five, 
correspond  to  the  ambulacral  areas ;  when  there  is  a  sixth,  it  is  in  the 
centre  of  the  posterior  or  odd  interambulacral  space.  The  iutcr- 
ambulacral  areas  exceed  the  breadth  of  the  ambulacral  by  three-fifths 
on  the  middle  of  the  sides.  The  sides  are  so  rounded  that  their  most 
tumid  portions  are  central  or  sub-central.  Tlic  base  is  flattened  in  the 
centre,  rounded  off  at  the  sides,  and  has  the  mouth  nearly  in  its 
middle.     The  mouth  is  rather  small,  rounded,  and  obscurely  dccago- 
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oaL  The  anus  is  elKptical,  one-third  greater  in  vertical  dimendona 
than  the  month,  and  is  placed  at  the  hinder  extremity  in  the  lower 
part  of  the  posterior  interambulacral  area  immediately  above  the 
margin.  It  varies  a  little  in  degree  of  elevation  in  different  speci- 
mens. Its  mar^ns  are  occasionally,  though  rarely,  slightly  thickened. 
Hie  plates,  both  dorsal  and  ventral,  are  thickly  covered  with  miliary 
granules,  among  which  are  distributed  the  spiniferous  tuberdes,  per- 
forated and  placed  on  a  crenulated  protuberance  within  an  areola. 
Hiese  tubercles  are  very  little  smaller  on  the  dorsal  surface  than 
they  are  on  the  ventral.  On  the  centre-lateral  interambulacral  plates 
there  are  from  15  to  30  tubercles.  On  the  interambulacral  areas  they 
&11  into  obscure  oblique  ranks  of  three  or  four.  In  a  specimen  six- 
tenths,  of  an  inch  in  height,  there  are  about  22  rows  of  plates  to  each 
half  of  an  interambulacral  area,  and  about  six  ambulacral  plates  with 
as  many  pdrs  of  pores  to  each  of  the  former. 

The  apical  disk  is  composed  of  five  genital  and  five  ocular  plates ; 
four  of  the  former  are  perforated,  and  one,  the  posterior  one,  imper- 
forated and  small.  The  left  anterior  genital  plate  is  larger  than  the 
others,  and  produced  to  form  the  central  madreporiform  plate.  The 
remainder  of  the  disk  is  granulated  with  scattered  miliary  tubercles. 
All  the  ocular  plates  are  perforated.  The  pairs  of  pores  are  in  single 
file  on  the  back  and  sides  ;  but  when  they  turn  the  margin  to  proceed 
down  the  under  surface  to  the  mouth,  they  gradually  foil  into  ranks  of 
three  pair,  always  very  oblique,  and  never  very  closely  set  The  spines 
are  unknown.  Internal  casts  exhibit  the  ambulacra  in  prominent 
relief. 

The  larger  variety  is  found  at  Warminster,  and  is  more  depressed 
usually  than  the  smaller.  In  no  essential  character  do  they  differ 
from  each  other. 

The  following  measurements  of  six  specimens  will  show  the  variability 
of  proportions : — 


Length  • 
Breadth  • 
Height     . 


1(.) 

2W 

3(l3) 

4(« 

5W 

6(« 

ll'i 

OH 

OH 

• 

1 

oil 

Oft 

In 

Of, 

o\l 

OH 

otf 

Oft 

Ol^ 

Oft 

"A 

Oft 

OA 

Oft 

Localities  and  Geohgical  Position, — This  Galerites  is  characteristic 
of  the  bed  of  chalk  marl,  tinged  green,  with  scattered  particles  of  sili- 
cate of  iron,  which  occurs,  occupying  a  thickness  frequently  of  two  or 
three  feet,  at  the  junction  of  the  chalk  marl  and  green  sand,  and  which 
has  been  described  by  Captain  Ibbetson  under  the  name  of  Chloritic 
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Marl.  It  is  a  very  remarkable  stratum,  abounding  in  peculiar  fossils, 
and  containing  numerous  echinoderms.  I  have  examined  it  and  found 
the  small  variety  of  Galerites  castanea  plentifully  near  the  village  of 
Chaldon,  in  Dorsetshire.  Mr.  Morris  and  Captain  Ibbetson  have  col- 
lected it  in  a  corresponding  geological  position  in  several  localities  of  the 
same  coimty.    Both  larger  and  smaller  varieties  occur  near  Warminster. 

Foreign  Distribution* — In   Savoy  and    in    Normandy,    apparently 
always  in  the  same  geological  horizon  as  in  England. 


Description  op  the  Plate. 


Figs.  1,  2,  3,  4.  Various  positions  of  a  perfect  example  from  Dorsetshire  of  the  tumid 
form  of  Tar.  Minor, 

Fig.  5.  Internal  cast. 

Fig.  6.  Ambolacral  and  interambalacral  plates  and  their  sculpture,  taken  from  the 
centre  of  the  sides. 

Fig.  7.  Arrangement  of  the  pairs  of  pores  in  the  neighbourhood  of  the  mouth. 

Fig.  S.  Diagram  showing  the  relative  position  of  the  pores  and  arenues. 

Fig.  9.  Anus. 

Fig.  10.  Primary  tubercle  and  granules,  highly  magnified. 

Edward  Forbes. 
June,  1850. 
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Decade  III.    Plate  VIII, 


GALEBITES  (GALEBITES)  ALBOGALEBUS. 

[Genus  GALERITES.  Lamarck.  (Sub-kingdom  Radiata.  Class  Echinodermata. 
Order  Echinida;.  Family  Cassidnlidse.)  Body  more  or  less  hemispberical,  always  tomid ; 
ambulacra  simple,  continuous,  radiant;  mouth  central,  inferior;  anus  inferior  or  sub- 
marginal  ;  tubercles  perforate.] 

[Sub-genus  Galerites,  Body  hemispheric,  Eub-globose,  or  conical ;  base  more  or  less 
flattened ;  tubercles  irregularly  arranged.] 

Synonyms.  Conulus  cdbogalerus,  Leske,  ap  Klein,  p.  162,  pi.  13, 
figs.  A,  B.  Echinus  albo-galerus,  Gmelin,  p.  3181,  No.  46.  Galerites 
albo-galerus,  Lamarck,  vol.  iii.,  p.  306 ;  Desmoulins,  Tab.  Syn.  p.  248 ; 
GoLDFUSS,  Pet.  Genn.,  p.  127,  pi.  40,  fig.  19 ;  Stokes,  Geol.  Trans.,  2nd 
series,  vol.  ii.,  p.  406,  pi.  45,  figs.  14,  15 ;  Desob,  Monog.  des  Galerites, 
p.  4,  pi.  1,  figs.  4-11,  and  13,  fig.  7  ;  Aoassiz  and  Desob,  Cat.  Eais.  des 
Echin.,  Ann.  des  Sciences  Nat.,  3rd  ser.,  vol.  vii.,  p.  148.  Conulus  albo^ 
galerus,  Fleming,  Brit.  An.  p.  481 ;  Manteix,  Geol.  Sussex,  pi.  17,  figs.  8, 
20;  Parkinson,  Org.  Hem.,  vol.  iii.,  pi.  2,  figs.  10,  11.  Echinoneus 
albo-galerus,  De  Blainville,  Zooph.,  p.  194.  Discoidea  alhogalera^ 
Agassiz,  Prod.,  p.  186;  Bronn,  Leihaea  Geog.,  p.  614,  pi.  29,  ^g.  18 
a,  b,     Galerites  cretosus,  Mantell,  Medals,  vol.  i.,  p.  384. 

Forma  a.  Norinalis.  (The  figures  quoted  above  represent  the  typical 
form.) 

Forma  fi.  Tumidior,  Galerites  conica^  Agassiz  ;  Desor,  Monog.  des 
Galerites,  p.  16,  pi.  1,  figs.  12-19.  Cofiulus  albogalerus,  Mantell,  Geol. 
Sussex,  pi.  17,  figs.  8  and  20. 

Diagnosis.  G.  corpore  alto,  conoideo,  ad  basin  atigulalo  tiiberculis 
infra  majoribus ;  ano  elliptico,  infero^  submarginaliy  margine  incrassato  sub- 
rostrato ;  poris  ambulacralibus  ad  or  em  compacte  confertis. 

The  general  form  of  the  Galerites  albogalerus  is  that  of  a  sugar-loaf, 
pyramidal  or  conical,  with  a  flattened  base  ;  varying  from  a  tall  pyramid 
with  very  steep  sides  to  a  short  one  with  swelling  sides,  always  com- 
pressed and  subangular  at  the  junction  of  the  sides  or  dorsal  surface 
with  the  base  or  ventral  surface.  Above,  it  is  divided  into  ten  areas 
by  the  straight  radiating  avenues  of  pores ;  the  interambulacral  areas 

[iii.  viii.]  B 
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a  little  below  the  centre  of  the  sides  are  equal  to  from  three  to  three 
and  a-half  of  the  ambulacral  areas.  In  a  specimen  an  inch  and  four- 
twelfths  high,  about  15  plates  constituted  each  half  of  a  dorsal  inter- 
ambulacral  area,  and  about  75  each  half  of  an  ambulacral.  The 
greater  number  of  interambulacral  plates  are  nearly  equal  in  vertical 
diameter,  but  widen  out  in  transverse  dimensions  from  apex  to  base. 
The  ambulacrals  are  minute,  and  often  cuneiform,  and  are  separated 
from  each  other  not  unfrequently  by  small  accessory  plates.  Rather 
more  than  four  of  the  former  are  equal  to  the  length  of  the  inter- 
ambulacral plate  opposite  them.  All  tfie  dorsal  plates  are  covered  with 
very  minute  miliary  granules,  which  give  but  very  slight  or  scarcely 
any  roughness  to  the  surface  when  it  is  denuded  of  spines.  These 
are  interspersed  with  small  spiniferous  tubercles,  numerous,  scattered, 
but  presenting  an  hour-glass  like  arrangement  on  each  interambulacral 
plate,  one  or  two  on  each  ambulacral.  Each  of  these  spiniferous 
tubercles  is  perforated  on  the  apex,  and  placed  on  a  mammilliform 
boss  with  a  crenulated  summit,  and  surrounded  by  a  smooth  areola. 

The  base  is  flat.  Its  ambulacral  and  interambulacral  areas  are 
studded  with  numerous  spiniferous  tubercles  larger  than  those  of  the 
dorsal  surface ;  in  the  former  they  form  oblique  rows  of  fours  or  at 
most  five,  across  the  whole  of  each  ambulacral  space  near  the  margin, 
and  diminishing  in  number  towards  the  mouth ;  in  the  latter  they  are 
thickly  crowded  towards  the  margin,  and  ranged  towards  the  mouth  in 
oblong  transverse  groups,  interrupted  by  raised  granulated  wavy 
spaces,  which  mark  the  lines  of  junction  of  the  plates,  and  forming  an 
arachnoid  arrangement  of  irregular  rings  on  tiie  base,  of  which  the 
mouth  is  the  centre.  The  base  is  elongated  posteally,  thickened  and 
subrostratcd  for  the  anus,  wliich  is  large  and  broadly  elliptical  in  a 
longitudinal  direction.  Its  margins  are  raised  and  thick.  The  size  of 
the  vent  usually  exceeds  that  of  the  mouth  by  one-third.  The  moutli 
appears  round,  but  is  obscurely  decagonal,  being  gently  notched  at  its 
margins  opposite  the  avenues  of  pores.  It  is  inflexed  opposite  each 
area,  the  inflections  opposite  the  interambulacral  areas  being  deeper  and 
semicircular.  The  pairs  of  pores  are  small,  ranged  in  single  file  down 
the  dorsal  surface,  falUng  into  series  of  three  pairs  on  the  base  soon  aflxjr 
passing  the  margin.  The  series  become  more  and  more  oblique  until,  at 
the  tenth  or  eleventh  from  the  base,  they  are  directly  under  each  other, 
and  consequently  give  considerable  breadth  to  the  avenues.  Three 
lines  drawn  up  each  avenue  in  the  inner  half  of  its  basal  course  will  in- 
tersect one  of  the  pair  of  pores  of  each  series. 

The  miliary  tubercles  of  the  dorsal  plates  bear  very  minute  and 
short  tubercular  smooth  spines,  each  standing  apart  from  its  neighbours. 
The   spines  on   the  tubercles  of  the  upper  surface  I  have  not  seen. 
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ThoBe  of  ihe  lower  sur&ce  are  two-tenlha  of  an  inch  in  length,  dender, 
taperingy  smooth,  longitudinally  ridged  with*  About  eigjbt  ridges  and 
enlarged  at  the  base,  where  they  are  surrounded  by  a  crenukted  collar. 
Carious  dub-tipped  pedicellaria-like  bocUes  occur  among  them,  which 
may  represent  the  qnnes  of  the  miliaiy  tubercles  describedas  occurring 
on  the  dorsal  surface. 

Mr.  Bowerbank  has  communicated  Ihe  result  of  a  microscopic  ezanii- 
natiooi  of  the  qnnes  of  GalerUes  in  his  possesmon.  He  finds  the  small 
dorsal  sjnnes  of  Gakritet  aJbogalerui  to  difier  from  those  of  mbroiunduM 
in  being  thickened  at  the  base  and  set  on  the  tubercles  as  it  were 
sessile,  instead  of  being  shortly  pedunculated,  as  they  are  in  the  latter 
qiedes.  The  minute  moniliform  q[Hnes  of  O.  alboffobrus  are  rir  of  an 
inch  in  lengdi  and  of  equal  diameter.  Three  were  measured,  and  all 
were  as  nearly  as  possible  of  the  same  size  and  prqiortions.  Tliey  were 
all  perfectly  smooth. 

Hie  i^iez  €f  the  body  is  the  hig^iest  point  of  the  bacL  The  apical 
didc  is  fiinned  of  fiye  genital  and  five  ocular  plates.  Four  (tf  tibefiormer 
are  perferated  tear  the  oviducts  in  their  lower  halves ;  one  of  the  per- 
fimted  i^tes  is  greatly  enlarged  above,  to  fiorm  the  oentre  of  Ihe  disk, 
where  it  is  wrinkled  and  punctured,  congtitnting  the  madreporifiinn 
plate.  The  fifth  posterior  and  odd  genital  plate  is  very  small,  triangular, 
md  imperforate.    The  perfinrations  of  all  are  nearly  marginaL 

Hie  existence  of  a  dental  eystem  in  Gakritei  was  made  known  fay 
Mr.  Charles  Stokes,  who  communicated  his  discovery  to  the  Geological 
Sodety.  A  second  spedmen  with  teeth  adorns  the  collection  of  Mr. 
Bowerbank,  and  in  it  the  dental  ^^  lantern  "  is  sufficiently  protruded  to 
enable  us  to  determine  the  form  and  structure  of  its  principal  elements. 
The  teeth  are  smooth,  white,  lanceolate,  triangular,  each  consisting  of  a 
concave  lamina  terminating  below  in  the  dental  point,  and  strengthened 
(HI  its  back  by  a  prominent  rounded  ridge.  In  the  "  Catalogue  Raisonne 
des  Echinides,"  the  authors  have  by  an  oversight  attributed  as  a 
character  to  the  Cassidulidce,  the  absence  of  a  masticatory  apparatus. 
It  is  probable  that  all  the  members  of  that  family  had  a  dental  system 
amilar  to  that  of  Galerites.  The  absence  of  traces  of  it  in  fossil  speci- 
mens must  be  accounted  for  in  the  same  way  in  which  we  know  the 
absence  of  the  dental  lantern  in  dead  epedmens  of  existing  Echini  to 
have  been  caused,  «?>.,  by  the  decay  of  the  internal  parts  and  the  dis- 
articulation of  the  segments  of  the  masticatory  apparatus. 

The  following  table  of  the  relative  dimensions  of  nine  specimens, 
among  those  in  the  collection  of  the  Geological  Survey,  will  give  some 
idea  of  tiie  variable  proportions  in  this  spedes. 
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No.  of 
Sp6oliiim. 


1 
2 
3 

4 
5 
6 
7 
8 
9 


Length  at 


Inch. 

Ill 
».\ 
if, 

lA 
lA 

1.^ 
ih 


Bmdthat 
Bue. 


Inch. 

If, 
i« 

>A 
J* 
lA 


Ilaight. 


Inch. 

»A 
lA 
lA 
lA 
lA 
lA 
lA 
oA 


Lat.  Diameter 

at  a  Fourth 

of  the  Height 

tnm  the  Apex.. 


Inch. 

o« 
OH 
OA 
OA 

Oft 
Oft 

OH 

Oft 


Affinities, — In  the  valuable  Monograph  of  Galerites  by  M.  Desor, 
there  are  eleven  species  of  the  genus  (in  its  most  restricted  sense) 
enumerated,  all  of  which  would  rank,  according  to  the  'views  we  have 
adopted  in  these  memoirs,  as  members  of  the  sub-genus  Galerites.  Nine, 
if  not  the  whole  eleven  of  Desor's  species  are  found  in  British  cretaceous 
strata.  After  a  careful  consideration  of  figures,  specimens,  and  citation9, 
I  have  come  to  the  conclusion  that  the  whole  eleven  may  be  reduced 
to  only  four  true  species,  one  of  them  the  Galerites  before  us,  the  other 
three  very  nearly  allied  forms.  The  species  of  the  sub-genus  Galerites 
which  I  recognize  as  trtily  entitled  to  that  rank  are  the  following : — 

Ist.  Cr.  albogalerus ;  first  so  named  by  Klein  on  account  of  its  fancied 
resemblance  to  the  white  caps  worn  by  the  priests  of  Jupiter,  the  com- 
mon form  here  figured  and  descril)ed  in  detail,  preNiously  noticed  by 
many  old  writers  and  sometimes  rudely  figured  ;  it  was  adopted  into  strict 
scientific  nomenclature  by  Gmelin  in  the  thirteenth  edition  of.  the 
"  Systema  Naturae."  I'hcre  was  never  any  mistake  about  the  typical 
form  of  tliis  species,  and  though  the  generic  name  has  been  frequently 
changed,  the  old  and  appropriate  specific  denomination  has  been  held 
sacred  and  should  be  kept.  I  regret,  therefore,  that  Dr.  Mantell  should 
have  recently  applied  to  it  a  new  epithet — the  word  cretaceus^  applicable 
to  all  the  species  of  the  sub-genus  Galerites^  in  his  excellent  popular 
manual  of  Palaeontology,  the  "  Medals  of  Creation." 

The  fourth  species  in  M.  Desor's  Monograph,  is  one  of  the  com- 
monest varieties  of  albogalerus^  elevated  to  a  species  by  Agassiz,  under 
the  name  of  Galerites  conica.  Every  gradation  of  outline  between  it 
and  the  typical  form  (which  is  the  more  conical  of  the  two)  is  to  be  met 
with  abundantly  in  the  English  chalk.  In  describing  it,  M.  Desor  has 
carefully  contrasted  its  characters  with  G.  vulgaris ;  the  distinctions  he 
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odtmierates  are  those  which  separate  the  latter  from  alboffal&rus. '  Be 
remarin,  that  poeedhly  the  arnica  may  prove  to  be  the  male  of  vufyarit. 
For  stratigraphical  reasons,  I  do  not  think  this  can  be  the  case,  but  were 
it  80,  then  albogalerus  as  a  whole  must  be  taken  as  the  male  of  vufyaris. 
It  is  more  probable  that  the  pyramidal  and  tnmid  forms  of  alboyabrug^ 
conmdered  distinct  by  Agassis  and  Desor,  under  the  names  albogalenu 
and  eoniccLy  may  be  reqiectiyely  male  and  female ;  but  eren  this  hypo- 
thesis  I  abstain  from  propodng,  when  I  see  the  complete  and  gradnal 
transition  which  specimens  exhibit  between  the  two  extremes  of  form. 

2.  O.  aibremahu. — ^Certain  old  figures  in  the  woAb  of  Klein,  Leske, 
and  oiikesn  gaye  cnigpn  to  the  establishment  of  a  Gabriies  under  the 
names  of  aMfrematus  (Lamarck),  truneatus  (Defiance),  and  (in  part) 
tm^foris.  The  synonymy  of  this  type  is  fiilly  given  by  M.  Desor,  with 
excellent  figmres  of  one  of  its  ordinary  varieties  (Moiu^.  des  Galerites, 
tab.  3,  figs.  9-17).  It  is  the  Galerite$  vufyaris  of  Goldfiiss  and  of 
Bnmn,  and  another  variety  is  the  Oahriies  abbrematuM  of  the  former 
attthi»*,  which  in  the  "  Catalogae  Baisonn^'^  M.  Desor  elevates  to  dia^ 
tinct  rank  as  O.  obhngut.  It  is  the  Camtlus  vufyaris  figmred  by 
Parkinson,  and  probably  the  qiedes  enmnerated  under  that  term  by 
MantelL  Varieties  of  it  are  figured  under  the  names  of  GtderUet 
vulgariM  a  and  /3,  by  Woodward,  in  his  "  Geology  of  Norfolk,"  plate  5, 
figs.  2  and  3,  as  has  been  proved  to  me  fixmi  qiedmens  by  my  friend 
Hr.  S.  P.  Woodward,  of  the  British  Museum,  who  has  further  indicated 
to  me  its  identity  with  the  Oabriiet  angulota  of  Desor  (Monog.  des  GaL, 
plate  4,  figs.  5-7),  and  Caratamus  kemisphdericus  of  Desor  (Monog. 
p.  37,  plate  5,  figs.  14,  15),  both  founded  on  well-known  English 
specimens  in  the  collection  of  the  Marquis  of  Northampton,  and  of 
which  I  have  examined  exact  parallels  in  the  museum  of  Mr.  Bower- 
bank,  the  former,  indeed,  being  identical  with  Galerites  vulgaris  of 
the  "  Geology  of  Norfolk,"  and  the  latter  with  var.  /3  of  the  same  work. 
Moreover,  I  have  scarcely  a  doubt  that  the  Galerites  pyramidalis  of 
the  ^^  Monograph  des  Galerites,"  plate  1,  figs.  1  to  3,  founded  on  a  single 
flint-cast — a  most  insufficient  ground  in  this  genus  upon  which  to  con* 
stitutc  a  distinct  species, — is  also  Galerites  abbreviatus. 

The  number  of  spurious  species  which  have  thus  been  constituted  out 
of  one,  is  scarcely  to  be  wondered  at,  when  the  extreme  variability  of  its 
shape  is  considered.  Of  the  specimens  I  have  seen  with  the  shell  pre- 
served no  two  are  alike,  and  certainly  the  extremely  depressed  Carotomus 
hemisphcericus  might  very  fairly  be  regarded  as  at  least  specifically 
distinct,  were  it  not  that  characters  sounder  than  mere  outline,  mark  it  as 
the  same,  and  that  all  intermediate  gradations  of  convexity  may  easily 
be  shown.     From  Galerites  aibogalerus  this  species  is  truly  distinguished 
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by  the  constant  rotundity  of  its  basal  margin,  which  is  tumidly  rounded^ 
instead  of  being  subangularly  compressed.  The  ambulacral  areas  are 
usually  prominent,  often  so  much  so  as  to  give  a  strong  angularity  to  the 
contour,  and  always  narrower  in  proportion  to  the  interambulacrals  than 
in  the  other  species.  The  anus  is  inferior,  strongly  and  tumidly  promi- 
nent and  marginated,  and  always  either  round  or  broader  than  long^  a 
diaracter  never  present  in  its  congeners.  The  whole  surface  above  and 
below  is  rough  with  granulations,  interspersed  with  the  primary  tubercles, 
which  are  nearly  equal  on  the  ventral  and  dorsal  surfaces.  The  miliary 
granulation  is  quite  as  strong  above  as  below,  and  strikingly  contrasts 
with  the  apparent  smoothness  of  the  surface  which  distinguishes  albo- 
galerus  and  subrotundus.  The  margins  of  tlie  mouth  are  usually 
tumid,  and  the  avenues  of  pores  when  advandng  to  it,  do  not  become  so 
closely  ranked  as  in  the  species  just  named.  Galerites  abbreviaius 
appears  to  be  characteristic  of  tlie  upper  chalL 

3.  6r.  subrotundus. — Although  this  name  was  given  by  Agassiz  to  a 
angle  English  specimen,  and  previously  by  Mantell  to  a  questionable 
cast,  I  prefer  retaining  it  to  using  that  of  vulgaris^  adopted,  after 
Lamarck;  by  Agassiz  and  Desor,  for  what  I  regard  as  perhaps  the  more 
ordinary  form  of  the  same  species.  I  reject  the  latter  name,  since  under 
it  so  many  good  figures  of  the  last  species  mentioned  have  been  pub- 
lished, and  adopt  subrotundus^  since  one  of  its  forms  has  been  ex- 
cellently figured  under  that  name  by  Desor,  and  since  it  has  not 
been  applied  to  any  other  species.  It  is  a  common  English  Galerite, 
and  apparently  is  chiefly  confined  to  a  lower  geological  horizon 
than  that  of  the  two  preceding  species,  being  chiefly  character- 
istic of  the  hard  or  lower  chalk.  In  form,  it  varies  from  a  dcj)rcssed 
spheroid  with  a  truncated  base  to  nearly  globular ;  the  anus  is  always 
vertically  elliptical,  not  rostrated  nor  tumid,  and  is  placed  on,  or  in 
some  occasional  specimens,  above  the  margin.  The  mouth  is  central. 
The  margins  of  the  sides  arc  always  more  or  less  rounded.  The 
spiniferous  tubercles  of  the  base  are  conspicuously  larger  than  those  of 
the  dorsal  surface,  but  all  are  smaller  and  more  numerous  than  those 
of  albogalerus.  The  spines  of  the  lower  surface  are  smaller  and 
difierent.  I'he  pairs  of  pores  fall  into  close  ranks  near  the  mouth,  but 
are  more  oblique,  and  the  series  are  not  so  directly  under  each  other  as 
in  alboyalerus.  The  Galerites  globulus  of  Desor,  founded  on  a  single 
white-chalk  English  specimen,  is  a  not  rare  but  exceptional  dwarf  variety, 
and  Globator  nucleus  of  Agassiz  is  sometliing  too  like  an  abnormality 
of  this  species.     Galerites  Leskii  (Desor),  is  another  variety. 

4.  Galerites  castanea^  with  which  I  unite  Pyrina  depressa  and  Galerites 
IcBviSy  possibly  also  Galerites  Orbignyana  (founded  on  a  single  sj>ecimen 
from  Touraine)  may  fall  in  here.  But  of  this  fourth  species  I  have  fully 
treated  in  the  account  of  Galerites  castanea. 


XrtitacanOii) 
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I  cannot  reconcile  the  Galerites  fflobostis  and  Galerites  elongatus  of 

F.  A.  Romer  ("  Versteinerungen  des  Norddeutchen  Kreidegebirges," 
PL  VI.,  figs.  14  and  15)  with  any  of  the  above.  The  figures  are,  however, 
very  bad,  and  it  is  not  improbable  that  the  former  may  prove  identical 
with  the  nucleus  variety  of  subrotundus,  and  the  latter  with  some  form 
of  abbreviatus, 

A  fifth  species  of  true  Galerites^  but  one  not  hitherto  found  in  Britain, 
is  the  G.  subsphceroidalis  of  D'Archiac,  described  and  figured  in  that 
geologist's  excellent  account  of  the  fossils  of  the  Tourtia.     It  is  allied  to 

G.  subrotundusy  but  is  perfectly  distinct,  and  should  be  sought  for  in  the 
upper  beds  of  the  English  lower  green-sand,  where  many  Tourtia  fossils 
occur. 

Localities  and  Creological  Position. — This  species  is  found  distributed 
throughout  the  white  chalk  of  the  English  cretaceous  districts.  It  is 
very  abundant  in  the  south.  Very  fine  specimens  are  found  in  Kent,  as 
at  Gravesend,  &c.  Examples  with  spines  are  contained  in  the  Museum 
of  the  Geological  Survey,  and  in  Mr.  Bowerbank's  collection.  Specimens 
showing  the  teeth  are  in  the  collections  of  Mr.  Stokes  and  Mr.  Bowerbank. 
Some  interesting  forms  have  been  presented  to  the  Survey  by  Mr. 
Wetherell. 

Foreign  Localities. — White  chalk  of  France,  Germany,  and  Belgium, 
apparently  not  universally  diflftised  through  the  spread  of  this  formation. 


Description  of  the  Plate, 


Fig.  1.  Profile  of  the  most  common  variety. 

Fig.  2.  The  same  seen  from  below. 

Fig.  3.  Outline  (lateral  view)  of  an  extremely  pyramidal  specimen. 

Fig.  4.  Outline  (lateral  view)  of  an  extremely  depressed  and  tumid  variety. 

Fig.  5.  Ambulacral  and  interambalapral  plates,  pores,  and  tubercles,  taken  from  the 
centre  of  the  sides. 

Fig.  6.  Arrangement  of  pores  and  tubercles  in  the  neighbourhood  of  the  mouth. 

Fig.  7.  Spinifej-ous  tubercles  and  miliary  granules  taken  from  the  base. 

Fig.  8.  Greatly  magnified  figures  of  the  small  tubercular  spines  of  the  dorso-lateral 
plates. 

Fig.  9.  a.  One  of  the  spines  of  the  lower  surface  highly  magnified,  c.  Its  section. 
d.  Pedicellaria-like  body,  intermixed  with  the  spines,  b.  Portion  of  spine  of  Galerites 
auhrotundus  for  comparison. 

Fig.  10.  Masticatory  apparatus,  natural  size,  a.  The  same  seen  from  one  side,  highly 
magnified,    b.  One  of  the  teeth  seen  in  profile. 

Fig.  11.  Diagram  of  the  supports  of  the  masticatory  apparatus  around  the  inner  rim 
of  the  mouth. 

Fig.  12.  Apical  disk ;  geuital  and  ocular  plates. 
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Subgenera  and  Species  of  Galerites  found  in  Britain* 

Genus.  Galerites. 

Subgenus  I.  Galebites  (the  British  species  are  all  upper^retaceoos). 

1.  aWogalerus,  Klein. 

2.  abbreviatat  Lamarck. 

3.  tubrotundOf  Mantell. 

4.  TastaneGf  Brongniart. 

Subgenus  II.  Carotomus. 

1.  roatrataj  Agassiz  (u^per  green  sand). 
Subgenus  III.  Discoipea  (all  the  British  species  are  crctaceoui). 

1.  cylindrical  Lamarck. 

2.  /avrina^  Desor. 

3.  subuculuSf  Leske. 

4.  Dixoniy  Forbes. 

Subgenus  IV.  Holecttpus  (all  the  British  species  are  oolitic). 

1.  depressa,  Leske. 

2.  hemispharica,  Agassiz. 

Edward  Forbeh. 
June,  1850« 
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Decade  III.    Plate  IX. 


BTSASTEB  BINOEKS. 

[Genas  DYSASTER.  Agassiz.  (Sub-kingdom  Radiata.  Class  Echinodermata.  Order 
Ecbinid®.  Family  Cassidalidx.)  Body  sob-discoidal ;  ambulacra  simple,  continuous, 
radiant;  the  posterior  lateral  pair  separated  from  the  rest,  and  conTerging  to  form  a  sum- 
mit distinct  from  that  formed  at  the  genital  disk  by  the  two  antero-lateral  and  the 
anterior  one;  mouth  sub-central,  inferior;  anus  at  the  hinder  extremity;  tubercles  perfo- 
rate.] 

Synonyms.  Dysaster  ringens,  Agassiz,  Ech.  Foss.  de  la  Suisse,  1st  part, 
p.  5,  t.  1,  figs.  7-11  (1839) ;  Cat.  Syst.,  p.  3  ;  Desor,  Monog.  des  Dysaster, 
p.  24,  pi.  1,  figs,  13-17 ;  Cotteau,  Etudes  sur  les  Echin.  Foss.,  p.  46,  pi.  2, 
figs.  10-13 ;  Agassiz  and  Desob,  Cat.  Rais.  des  Echin  ;  Ann.  des  Sc.  Nat., 
3rd  series,  vol.  viii.,  p.  33.  Collyrites  ringens,  Desmoulins,  3rd  Mem. 
sur  les  Echin.,  p.  368.  DyscLster  Eudesiij  Agassiz,  Cat.  Syst.,  p.  3; 
Desob,  Monog.  des  Dysaster,  p.  23,  pi.  1,  figs.  5-12.  Dysaster  subringens^ 
M^CoY,  Annals  Nat.  Hist,  2nd  series,  vol.  ii.,  p.  415  (1848). 

Diagnosis.  D.  testd  depressd  orbunilari,  seu  subpentagonali,  iaieribus 
tumidis,  dorso  convexiiisculo,  vertice  plerumque  centrali ;  ambulacris  poS' 
tero'lateralibus  supra  anum  convergentibus  ;  ano  in  sulco  terminali ;  ventro 
concavOy  areis  interambulacralibus  tumidis,  ared  postica  gibbd,  ore  suhceri' 
trali, 

Tlie  curious  genus  to  which  the  fossil  before  us  belongs,  altliough  of 
very  late  constitution,  having  been  first  founded  by  Agassiz  in  1834, 
has  scarcely  as  yet  settled  down  into  a  decided  position  among  sea- 
urchins.  The  species  most  anciently  known  were  styled  Spatangites  by 
Leske,  assigned  to  Ananchi/tes  by  Lamarck,  and  Nucleolites  by  Alunster. 
Shice  Dysaster  was  constituted  for  their  reception,  it  was  first 
placed  among  the  "  Spatangoides"  by  Agassiz,  referred  to  the  "  Cly- 
peastroides"  by  Desor,  and  back  again  to  the  former  family  by  Agassiz 
and  Desor  jointly.  Very  recently,  M.  Gustave  Cotteau,  in  his  ex- 
cellent work  on  the  fossil  Echinidco  of  the  department  de  L'Yonne,  has 
inclined  to  regard  them  as  members  of  the  Cassidulidae.  After  an 
earnest  consideration  of  their  structural  relations,  I  do  not  hesitate  to 
place  them  in  the  last-named  family,  in  which  they  have  distinct  and 
close  affinity  with  Hyboclypus  and  Galerites.  The  form  of  tlie  ambu- 
lacra, combined  with  the  structure  of  the  mouth,  is  sufllicient  to  warrant 
such   a  conclusion.     In  the   foreign   Dysaster  semiglobus  {Nucleolites 

[ill.  ix.]  B 
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semifflobus  of  Minister)  we  see  a  species  which  is  truly  intermediate 
between  such  a  Galerites  as  G^  castaneus  and  the  more  typical  forms  of 
Di/saster: 

British  specimens  of  this  Dysdster  vary  in  outline  from  nearly  com- 
pletely circular  to  subpentagonal,  with  even  an  approach  to  oblong; 
every  gradation  between  the  two  extremes  of  form  is  common.  The 
dorsal  surface  is  very  uniformly  and  gently  convex,  though  varying  con- 
siderably in  altitude.  The  highest  point  of  the  back  is  almost  always  a 
little  behind  the  centre  ;  very  rarely  a  specimen  is  met  with  having  it 
still  further  back.  The  sides  are  tumid,  and  in  the  subpentagonal 
specimens,  slightly  and  very  obtusely  angulated  by  the  prominence  of  the 
interambulacral  spaces.  The  ventral  surface  is  concave  in  the  region  of 
the  mouth,  very  convex,  and  almost  nodulose  in  the  interambulacral 
spaces ;  the  ambulacral  areas  being  depressed.  The  odd  or  anal  inter- 
ambulacral area  is  peculiarly  prominent  and  gibbous.  Its  extremity  is 
squared  by  the  inferior  terminations  of  two  ridges  which  bound  the 
conical  groove,  in  tlie  upper  part  of  which,  nearly,  but  not  quite  on  a 
level  with  the  dorsal  surface  of  the  body,  is  lodged  the  anus. 

The  three  anterior  ambulacra  converge  nearly  in  the  centre  of  the 
back.  The  antero-laterals  are  separated  on  each  side  from  the  anterior 
ambulacrum  by  a  perforated  genital  plate  ;  that  of  the  left  side  is  granu- 
lated in  its  upper  part,  being  the  madreporiform  plate.  Behind  the  summits 
of  the  antero-lateral  ambulacra,  which  curve  gently  forwards  before  they 
terminate,  are  the  other  two  genital  holes.  The  leye-holes  are  very 
small,  but  distinctly  terminate  the  three  anterior  ambulacra ;  the  other 
two  seem  to  be  removed  from  the  disk  to  tlie  terminations  of  the 
postero-lateral  ambulacra,  but  of  this  I  have  not  clearly  satisfied 
myself. 

The  ambulacra  arc  all  complete,  running  from  the  mouth  to  their 
dorsal  terminations ;  on  the  back  they  are  on  a  level  with  the  inter- 
ambulacral plates.  The  number  of  ambulacral  plates  exceeds  tliat  of 
the  interambulacrals  by  four  or  five  times.  The  three  anterior  ambu- 
lacra are  narrower  than  the  two  posterior,  which  are  often  nearly  but 
not  quite  twice  as  broad  as  the  former  ;  the  proportionate  width,  how- 
ever, as  I  have  satisfied  myself  by  measurements,  is  not  constant.  The 
narrowest  ambulacrum  towards  its  summit  is  the  anterior  one,  but  it 
widens  out  lower  down.  Each  pair  of  ambulacral  plates  is  perforated 
at  its  outer  side  by  a  pair  of  pores.  Near  the  mouth  the  ambulacra 
widen,  and  the  pairs  of  pores  are  ranked  in  about  three  oblique  scries  of 
three  pair  in  each,  but  their  relations  to  the  plates  there  are  obscure. 
All  the  plates,  whether  ambulacral  or  interambulacral,  are  minutely 
granulated,  and  among  the  granules  are  interspersed  very  small  spinife- 
rous  tubercles  with  areolse  and  punctated  summits ;  but  whetlier  the 
bosses  on  which  they  stand  are  crenulated  I  have  not  been  able  to  make 
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out  satisfactorily  in  this  species.     The  tubercles  are  most  numerous 
below.     The  spines  are  unknown. 

The  mouth  and  anus  are  of  about  equal  dimensions,  being  each  in 
diameter  rather  less  than  one-eighth  of  the  length  of  the  shell.  The 
position  of  the  mouth  is  subcentral,  but  sometimes  the  eccentricity  is 
considerable.  It  is  very  obscurely  decagonal,  but  seems  to  the  eye  as  if 
round.     No  traces  of  dental  armature  have  as  yet  been  discovered. 

Varieties. — ^The  specimens  we  have  figured  accord  best  with  the 
representations  of  the  Dysaster  Eudesii  of  Agassiz,  as  figured  in  the 
Monograph  by  Desor.  Many  English  examples  are,  however,  suflS- 
ciently  flattened  out  to  represent  very  perfectly  the  ringens  of  that 
work.  In  the  description  of  the  species  there  given  it  is  implied  that 
the  latter  differs  from  the  former  importantly  in  the  circumstance  of  its 
anterior  ambulacra  being  narrower  than  the  posterior ;  the  figures  of  D. 
Etidesit^  however,  represent  the  ambulacra  as  presenting  similar  relative 
proportions  with  those  of  ringens.  M.  Cotteau  refers  this  Dysaster  of 
the  "oolite  ferrugineuse"  of  the  Tour-du-Pre  to  the  ringens.  His 
figure  would  serve  as  a  good  representation  of  some  of  our  English 
specimens*  He  remarks  that  he  and  M.  Moreau  have  collected  in 
a  single  locality  a  suite  of  examples  of  D.  ringens  presenting  various 
degrees  of  tumidity  and  more  or  less  circularity  of  outline,  and  among 
which  were  all  the  gradations  conducting  to  D.  Eudesii  "  qui  ne  serait 
alors  qu'une  variete  plus  petite  et  plus  allongee  du  Dysaster  ringens.^* 
The  experience  of  the  Survey  collectors  leads  me  to  the  same  con- 
clusion. 

Professor  M'Coy,  in  his  memoir  *'  On  some  new  Mesozoic  Radiata," 
in  the  "  Annals  of  Natural  History"  for  December,  1848,  has  enumerated 
D.  Eudesii  as  a  British  species  from  the  inferior  oolite  of  Dundry  and 
Bridport.  At  the  same  time  he  describes  two  new  species  oi  Dysaster 
under  the  names  of  D.  symmetricus  and  D.  subringens ;  the  former  "  not 
uncommon  in  the  inferior  oolite  of  Bridport,"  the  latter  "  not  uncommon 
in  the  inferior  oolite  of  Dundry  and  Leckhampton."  After  a  careful 
perusal  of  his  descriptions,  I  am  obliged  to  surmise  that  the  latter 
species  (an  opinion  supported,  after  comparison  with  the  original  speci- 
men, by  Mr.  Salter),  is  a  variety  of  the  species  now  described.  I  can 
find  no  character  in  his  descriptions  which  would  warrant  their  specific 
separation ;  and,  as  in  the  case  of  his  subringens^  he  compares  it  with 
ringens  and  Eudesii^  distinguishing  it  from  the  former  "  by  its  greater 
gibbosity  and  the  less  prominence  of  the  ridges  on  the  under  side,"  and 
from  the  latter  "  by  the  disproportionate  narrowness  of  the  three  anterior 
ambulacra  as  in  the  D.  ringens  ;^  characters  wliich  vary  in  every  speci- 
men, I  do  not  hesitate  to  include  it  among  the  synonyms  of  ringens.  In 
the  same  paper  he  mentions  Dysaster  avellana^  of  Agassiz,  as  also  from 
the  inferior  oolite  of  Bridport ;  I  cannot  satisfy  myself,  after  examining 
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Dd^r'a  figures  and  dwcriptioiis,  that  ibe  apecies  in  qucstian  u  dutinct 
from  D.  bicoriiatu* ;  and  certainly,  indiutrioiuly  oi  tbc  Sonrey  coIleGtort 
liAve  ranMrki^l  the  iiifuiior  oolitM  of  Donet«hirc,  I  have  never  reccired 
any  otliur  specie*  of  Dytaster  from  thfnce,  except  Dgttut»r  ria^au,  n 
hetv.  described,  and  DytaMer  btcordatv*,  a  very  diffiircnt  fomi,  of  nrloch 
Mr.  M*Coy"8  D.  it/mnutheus  x*  an  oral  variety. 

The  following  bdile  of  tlie  dimenaioM  of  eight  Kf)oeinieiu,  in  i»ciie» 
and  twelfVhs,  from  t]ic  Bridport  oolite,  will  ^ow  the  variable  propor- 
tions of  this  spocics. 
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Localitie*  ami  Gfoloffical  Petition. — Tliis  KpcrJcs  has  Iioen  ooUected 
ahuiidantly  by  Mr.  Bristaw  and  Mr.  Gappcr  during  tlie  laaniioatinD  in 
tli«  course  of  ibc  Geotoglcal  Surrey  of  the  Ikpbrior  oolite  of  Somer- 
fetsltire  and  Dorsebbirt'.  It  appean  to  ocrur  rhielly  in  the  nndii  of 
that  formation,  and  ia  vCTy  gcniTally  the  companion  of  Galerilf*  (_Ilo!ec 
tt/piu)  hemi»phtrrica.  Among  the  localities  from  whence  J  have 
examined  §pocimens  are  tlie  following:  Lyttelloii-hill,  near  Sotilh  ("ad- 
bury  ;  between  yherlinrnc  anil  Ytnivil ;  Little  Windsor;  Stoke  Knaps. 
Greenland  (in  tJie  fcmiginoiia  bed*),  I^en ;  A\*hatley ;  Srookeluioi ; 
Iloncycombc ;  Bradford  Abbaa ;  Beaminstcr ;  Sbipton  Ciorgc,  vthcre  it  is 
accompanied  by  Dt/tattur  biconfattiM ;  Bnrton  Bra'Utock  ;  Barton  Clifla 
(top  beds) ;  near  Britiport  Harbour ;  Chide«ck-hiil ;  Mappcrton  ;  ^N'rat 
Swillete,  ITte  places  mentioned  arL-  inelndcd  ici  sheets  It*  and  ly  of 
the  Ordnance  Surrey  Map  of  England. 

Foreign  Diitribtition. — In  the  "  Mamet  Vetulietmei "  of  the  Jura 
(AgaBsiz) ;  in  the  ferruginous  oolite  of  Normandy  (Dealonchamps) ;  in 
tiie  ferru^uous  oolite  of  the  Tour-du-Pre  (Cotteau), 


EXPLASATIOB  or  THE  I'l.ATF. 
Fig.  I.  Vi««  of  }ioAj  seen  from  above. 
Fig.  2.  Underside  of  same  ■pecimea. 
Fig  3.  Tenninal  Ticw. 
Fig.  4.  Terminal  view  of  a  wider  Bpccinien. 
Figs.  5  aad  fi.  Profile  of  farialions  in  proponions  of  fipecimens. 
Fig.  '.  Diagram  of  structure  of  Itet,  the  plates  of  the  disk  aud  tlioce  alcove  the  anus  e 

B.  Oial  terminations  of  t!ie  ambulacra,  showing  the  tripHeation  ofilie  pori'E. 

9.  Relative  proponions  of  nioliulacral  and  inti-rambulai'ral  plates,  lakeii  from  the  tidi 

111.  Tiilicrck's  and  graniilts  of  surface. 

11.  Genital  disk,  termications  of  aulerior  ambulacra,  and  madreporlform  plate. 

June,  1850.  Euwakd  Forbes. 


iliij(iual  §&ttTi>n>  iff  tbf  T&nitffi  ItiwijJiflm. 
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Decade  III.    Plate  X. 


MI0BA8TEB  CX)B-ANanZNX7M. 

[Genus  MICRASTER.  Agassiz.  (Sab-kingdom  Radiata.  Class  Echioodermata.  Order 
Ec^inids.  Family  Spatangacese.)  Body  cordate,  tumid;  dorsal  ambulacra  narroirly 
petaloid,  not  circumscribed  by  a  peripetal  band ;  dorsal  surface  studded  with  uniform  smaU 
tubercles,  no  large  primaries;  anus  terminal,  supra-marginal;  caudal  (infra-anal)  ex- 
tremity circumscribed  by  a  band.] 

Diagnosis.  M.  amhitu  cordate^  darso  convexo,  postice  arcuaio ;  am' 
bulacris  dorsalibus  impressts^  sulcis  porarum  terminalium  vix  decrescentibus  ; 
assulis  arearum  ambulacralium  darsalium  tumidis,  subtuberculatis. 

Forma  a.  NormaliSy  regulariter  cordatuSy  dorso  vertice  suhcentrali; 
genis  tumidis.  Spaiangus  cor-anguinum  a.  anglicum,  Leske,  ap.  Klein, 
p.  28,  tab.  23,  A,  B.  Echinus  eor-anguinum,  Gmelin,  3195.  SpatanguM 
cor-anguinum  and  punctatus,  Ananchytes  spatangus  and  semiglobosus^  La- 
marck, An.  sans  Vert,  iii.,  pp.  26  and  32.  Spatangus  cor-anguinum^ 
Alex.  Brongniart,  Desc.  Geol.  des  Env.  de  Paris,  pi.  4,  fig.  11.  Spa- 
tangus cor 'maririum,  Parkinson,  Org.  Rem.  iii.,  pi.  3,  fig.  11.  Spatangus 
cor-anguinum,  Goldfuss,  Pet.  Germ.,  pi.  48,  fig.  6 ;  and  Spaiangus  cor- 
testudinarium,  ibid.,  pi.  48,  fig.  5.  Micraster  cor-anguinum,  Agassiz  and 
Desoh,  Cat.  Rais.,  in  Ann.  des  Sc.  Nat.,  3rd  series,  tome  viii.,  p.  23. 
Micraster  cor-testudinarium,  Bronn,  Lethsea,  pi.  29,  fig.  23. 

Forma  fi.  Hostratus,  regtdariter  cordatus,  dorso  carinato,  vertice  in 
ared  anali,  genis  tumidis,  Ananchytes  cordata,  Lamarck,  An.  sans 
Yert.  iii.  Spatangus  rostratus,  Mantell,  Geol.  Suss.,  pi.  17,  figs.  10, 
12  ;  Woodward,  Geol.  Norf.,  pi.  5,  fig.  7.  Micraster  cordatusy  Agassiz, 
Cat.  Syst.,  2  ;  and  Cat.  Rais.  des  Ech.,  p.  23. 

Forma  y.  Gibbus,  late  cordatus,  dorso  vertice  centralis  postice  an- 
ticeque  declivente^  genis  compressis. 

Var.  a,  pyramidata,  Spatangus  gibbus,  Lamarck,  Anim.  sans  Vert,  iii., 
fig.  in  Eneh.  Meth.,  pi.  156,  figs.  4-6.  Micraster  gibbus,  Agassiz  and 
Desor,  Cat.  Rais.  des  Echin.  Ann.  des  Sc.  Nat.,  3rd  ser.,  tome  viii.,  p.  24 ; 
Forbes,  in  Dixon's  Sussex,  p.  342,  pi,  24,  fig.  314. 

[ill.  X.]  B 
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Yak.  b,  tumidiar,  Spatangus  gibbus,  Goldfuss,  Pet.  Germ.,  p.  156, 
pi.  48,  fig.  4.  Spatangus  car-anguinum^  Woodwabd,  Geol.  Norf,  pi.  5, 
fig.  8.  Micraster  gibbus,  Agassiz,  Cat.  Syst.,  p.  2 ;  E.  Sismonda,  Mem. 
Ech.  Foss.  Nizza,  p.  23.  Micraster  brevis,  Desor,  Cat.  Eais.  des  Echin. 
Ann.  des  Sc.  Nat.,  Srd  sen,  torn,  viii.,  p.  24. 

The  first  illustration  of  the  genus  Micraster  selected  for  these 
Decades  is  one  of  our  commonest  cretaceous  Echinidae.  It  is  chosen 
partly  because  the  perfection  and  abundance  of  specimens  permit  of  its 
structure  being  described  and  delineated  more  in  detail  than  tliat  of  any 
of  its  congeners,  and  partly  since,  common  as  it  is,  nevertheless,  like 
most  common  fossils,  it  requires  a  much  more  critical  examination  than 
it  has  yet  undergone. 

It  has  been  figured  and  described,  according  to  their  fashion,  by  many 
of  the  older  writers  on  fossils.  Llhwyd,  Hook,  Brejn,  Schlotheim, 
Walch,  Morton,  Klein,  Davila,  Van  Phelsum,  and  Leske  have  severally 
represented  and  commented  upon  it.  Very  variable  in  its  features,  un- 
less we  have  many  specimens  before  us,  we  can  scarcely  put  two  or  three 
examples  together  which  are  closely  alike  in  proportions.  This  capacity 
for  variation  has  caused  many  spurious  species  to  be  constructed  out 
of  one. 

It  is  the  type  of  the  genus  Micraster  of  Agassiz.  That  genus  is  dis- 
tinguished among  the  other  Spatangacese  with  petaloid  ambulacra,  from 
Spatangus  and  its  allies,  by  its  surface  being  covered  with  secondary 
tubercles  only,  and  by  its  rather  narrow  ambulacra,  not  bounded  by  or 
including  a  fasciole  of  tertiary  spines ;  by  the  presence  of  a  sub-anal 
fascicle  from  Brissus  and  Amphidetus, 

The  outline  of  the  body  is  always  cordate,  in  most  specimens  nearly 
as  broad  on  the  widest  part  as  long,  sometimes  broader  than  long — 
rarely  much  longer  than  broad.  The  greatest  width  of  the  lateral  out- 
line is  invariably  a  little  behind  the  antero-lateral  ambulacral  plates ; 
from  that  point  to  the  anal  extremity  it  describes  a  regular  and  consi- 
derable curve  in  all  the  varieties.  The  dorsal  surface  varies  from  an 
almost  conical  convexity  (extreme  form  of  Spatangus  gihbus^  Lamarck) 
to  depressed,  as  seen  in  the  larger  variety  of  the  typical  cor-avguinum. 
When  very  conical  and  compressed,  then  the  highest  part,  or  vertex,  is 
at  the  apex,  or  ovarian,  disk  of  the  shell ;  in  the  depressed  form  it  is  a 
little  behind  tliis  disk  ;  in  the  rostrated  form  it  is  beliind  this  disk,  nearly 
in  the  centre  of  the  posterior  interambulacral  area.  The  anterior  half 
of  the  back  varies  in  degree  of  declivity  in  all  the  forms,  but  is  especi- 
ally steep  in  the  extreme  form  of  gibbus,  and  in  a  not  uncommon  varia- 
tion of  rostratus.  Intermediate  specimens,  exliibiting  every  degree  of 
tumidity  of  the  cheeks  (or  sw^elling  on  each  side  of  the  odd  ambulacrum) 
are  common.  As  a  general  rule,  the  cheeks  are  tumid.  The  posterior  half 
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of  the  back  varies  greatly  in  declivity  in  the  several  varieties ;  the  posterior 
interambulacral  space  declining  in  one  set  of  forms,  becoming  elevated 
in  another ;  the  former  being  the  gibhus  of  Lamarck  and  the  variety 
figured  under  the  same  name  by  Goldfuss,  the  latter  being  the  rostratus 
of  Mantell,  cordatxu  of  Lamarck.  But  whether  declining  or  elevated, 
the  outline  of  the  posterior  interambulacral  space  is  always  an  arcuated 
curve.  According  to  its  elevation,  so  is  the  altitude  of  the  anus  on  the 
truncated  posterior  extremity.  This  aperture  is  circular,  occupying  a 
depression  bounded  by  a  narrow  and  defined  circle  of  smooth- edged 
plates.  The  surface  below  it  is  flattened  or  slightly  hollowed  out,  the 
bounds  of  the  depression  corresponding  to  two  terminal  bosses  or  caudal 
projections,  which  in  the  living  animal  doubtless  bore  two  projecting 
tufts  of  long  spines.  These  caudal  projections  are  included  within  the 
sub-anal  circumscribed  space ;  the  circumscription  (which  in  specimens 
of  this  species  is  not  always  conspicuously  manifest)  is  transversely  ob- 
long and  inclined  to  quadrate.  The  ventral  surface  is  slightly  tumid, 
but  sometimes  nearly  flat  centrally.  The  mouth  is  placed  very  near  the 
anterior  extremity,  at  the  inferior  termination  of  the  deeply  impressed 
anterior  ambulacrum.  It  varies  slightly  in  position  in  difierent  speci- 
mens. Its  projecting  lip  is  strong  and  thickened,  and  varies  in  degree 
of  projection. 

The  dorsal  ambulacra,  or  rather  stellate  portions  of  them,  are  through 
a  great  part  of  the  length  of  them  parallel-sided,  not  contracting  much 
towards  their  lower  extremities,  so  that  their  form  is  oblong-lanceolate, 
and  but  slightly  petaloid.  They  are  all,  throughout  the  greater  part  of 
their  length,  placed  in  depressions  of  different  degrees  of  depth  in  dif- 
ferent examples ;  sometimes  very  shallow,  and  the  ambulacra  almost 
on  a  level  with  the  surface,  especially  in  young  specimens.  The  an- 
terior or  odd  one  is  very  variable  in  its  degree  of  development,  and 
differs  from  the  others — its  arabulacral  area  simply  granulated, 
without  tumidity  of  the  separate  plates :  in  many  examples  the  grooves 
connecting  its  pores  are  obsolete.  The  lateral  ambulacra  vary  greatly 
in  length  in  different  specimens  and  varieties :  the  antero-laterals  are 
always  longer  than  the  postero-laterals,  sometimes  considerably  so. 
The  latter  arc  longest  in  the  conical  forms  of  the  species,  but  the 
relative  length  of  these  ambulacra  cannot  be  taken  as  a  specific 
character,  nor  can  the  number  of  the  pairs  of  pores  in  them,  seeing  that 
almost  every  specimen  varies  in  this  respect,  as  may  be  seen  by  com- 
paring the  enumeration  in  the  table  given  hereafter.  The  lateral  am- 
bulacra, however,  in  other  points  exhibit  excellent  characters,  constant 
throughout  all  the  individuals  of  every  variety  of  the  species.  Their  am- 
biilacral  plates  are  invariably  tumid,  rugose,  and  separated  by  a  strongly 
marked  suture,  whilst  the  general  suture  running  down  the  centre  of 
the  ambulacral  area  is  deeply  depressed  and  groove-like.     The  ridge 


4  BRITISH  FOSSILS. 

separating  each  poriferous  groove  is  also  tumid  and  studded  with  a 
single  row  of  conspicuous  close-set  tubercles,  usually  five  or  six  in  each 
series. 

The  genital  disk  is  composed  of  four  developed  genital  plates,  each 
with  an  oviducal  hole.  The  posteal  or  fiflh  plate  is  undeveloped.  The 
left  antero-lateral  is  much  larger  than  the  others ;  in  its  upper  portion, 
which  occupies  the  centre  of  the  disk^  it  is  minutely  punctated,  forming 
the  madreporiform  body.  The  eye-plates  are  all  five  developed  and 
perforated. 

The  whole  of  the  dorsal  and  lateral  plates  are  minutely  granulated 
and  studded  in  a  scattered  manner  with  small,  nearly  equal  spiniferous 
tubercles,  each  consisting  of  a  perforated  tubercle  placed  on  a  crenu- 
lated  base,  and  surrounded  by  a  smootli  ring.  They  become  much 
more  closely  set  on  the  lower  parts  of  the  side,  and  are  much  larger  on 
the  ventral  surface  of  the  body,  and  regularly  arranged  on  the  ovate, 
acute  post-oral  spinous  space,  but  are  few  on  the  ambulacral  plates 
bounding  that  area.  The  ambulacral  pores  radiating  from  the  mouth 
are  lodged  in  short  inconspicuous  rather  rugose  grooves.  The  sutures 
of  the  plates  below  and  near  the  anus  are  edged  with  minute  granules 
arranged  in  rows. 

The  spines  are  rarely  seen,  and  have  never  before  been  represented, 
nor,  I  believe,  described.  They  are  very  slender  and  small;  not, 
however,  all  minute,  for  some  are  as  much  as  a  quarter  of  an  inch  in 
length,  and  were  possibly  longer.  They  are  mostly  arcuated  near  the 
base,  ridged  along  their  length  by  about  six  ribs,  which  in  some  speci- 
mens appear  to  be  rugose  with  prickle-like  projections  apparently  ar- 
ranged spirally,  thickened  suddenly  at  their  bases,  where  they  are  sur- 
rounded by  a  strongly  crenulated  ring.  The  habits  of  the  animal,  as 
indicated  by  these  spines,  probably  resembled  those  of  the  existing  sea- 
urchins  of  the  genus  Brissus. 

Very  young  specimens  are  mostly  of  a  more  elongated  form  than  is 
seen,  except  rarely,  in  the  adult ;  but  there  are  also  tumid  young  ones, 
and  it  is  possible  that  the  sub-depressed  and  tumid  forms  of  this  species 
{cor-anguinum  and  rostratus),  both  of  which  are  common  and  found 
together,  may  be  male  and  female  individuals  respectively. 

Flint-casts  of  the  interior  of  this  urchin  are  not  uncommon,  and 
when  in  fine  condition  serve  beautifully  to  illustrate  the  arrangement  of 
the  plates.  The  anterior  and  lateral  intcrambulacral  segments  of  the 
body,  although  very  unlike,  are  formed  of  about  twelve  pairs  of  plates 
in  each  compartment.  Those  of  the  anterior  segment  gradually  in- 
crease in  dimensions  as  they  approach  the  wider  and  lower  portion  of 
the  cheeks ;  those  of  the  lateral  compartments  are  unsymmetrically  un- 
equal, and  the  lower  or  ventral  ones  assume  irregular  polygonal  shapes 
with  increased  size^  in  order  to  fill  up  the  triangular  sides  of  the  oral 
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surface.  The  odd  or  posterior  interambulacral  area  has  the  plates  con- 
siderably distorted  by  the  position  of  the  vent.  Those  above  it  increase 
gradually,  and  are  about  six  or  seven  in  number.  From  four  to  six 
bound  the  sides  and  the  lower  margin  of  the  vent,  and  three  pair  fill  up 
the  sub-anal  region  as  far  below  as  the  base  of  the  post-oral  spinous 
space,  which  is  composed  of  a  pair  of  large  triangular  plates  with 
curved  outer  sides.  The  number  and  arrangement  of  the  interambu- 
lacral plates  does  not  seem  to  differ  much  in  any  of  the  varieties,  but 
the  number  of  the  ambulacrals  differs  in  every  specimen  which  is  not 
exactly  similar  to  some  other.  In  a  cast  of  the  form  cor'teshidinarium 
the  number  of  pairs  of  pores  in  the  anterior  ambulacrum  was  (petaloid 
region)  12  +  (plane  region)  15  ;  in  the  antero-laterals  (petaloid  region) 
25  4-  (plane  region)  15  ;  in  the  postero-laterals  19  4-  (plane  region)  16 
-h  (ventral  region)  5.  In  a  cast  of  the  gihbiLs  form,  the  respective 
numbers  ranged  in  the  same  order  were — 

Anterior  ambalacnim  •  •  22+12 
Antero-lateral  ditto  .  .  .  35  +  19 
Postero-lateral  ditto  •     •     .     30  +  17  +  5. 

Flint-casts  often  show  very  clearly  the  arangement  of  the  oviducal 
pores  and  eyes.     The  number  of  pairs  of  pores  increases  with  age. 

In  the  following  table  I  have  contrasted  the  dimensions  and  numbers 
of  pair  of  pores  in  the  dorsal  ambulacra  of  twelve  adult  specimens  taken 
from  among  all  the  chief  varieties.  It  will  be  seen  that  these  characters 
are  very  variable,  and  not  sufficient  to  warrant  specific  distinction. 


Varietv, 

and  Number  of  Specimen 

in 

Survey  Collection. 


1.  y.  Extreme  form,  "  Gib 

bos"  of  Lamarck 

2.  y.  Extreme  but  small 

form 


3.  y.  Ditto   .... 

4.  y.  "Gibbus'^of  Goldfus 

5.  y.  Ditto    .... 

6.  Inter  y  and  ^,  nearer  y 

7.  Inter  a,  and  y 

8.  tf.  Tumid  form 

9.  a.  Depressed  • 

10.  a.  Ditto    .     . 

11.  /S.  Rostrated  . 

12.  /S.  Ditto    .     . 


Length,    i   Breadth. 


Height. 


} 


Inches. 
3 

2  A 

lA 

Hi 
2 

1)1 
2 

2  A 
2ft 
M 


2^ 


Inches. 
3 

T3 

Q 

T3 

2Vj 
2 

2. 

2  A 

1 

13 
Ti 


2  • 


1  ^ 


2  -^ 


Inches. 
3 

li 

U 
1  ^ 

Ml 

u 


Number 
of  Pores 
in  a  row 
in  each 
Antero- 
lateral 
Avenue. 


Number 
of  Pores 
in  a  row 
in  each 
Postero- 
lateral 
Avenue. 


Number 
of  Pores 
in  a  row 
in  the 
Anterior 
Ambula- 
crum. 


4G 

43 

36 
36 
33 
31 
20 
27 
32 
34 
34 
31 


37 

30 

34 
31 
25 
21 
21 
22 
28 
24 
25 
22 


28 

22 

25 

.  . 

18 
19 
20 
20 
20 
20 
18 
22 
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The  very  great  variation  of  outline,  tumidity,  and  consequent  arrange- 
ment of  the  ambulacra,  have  caused  this  Micraster  to  be  split  up  into  nu- 
merous spurious  species.  But  in  the  collections  of  the  Geological  Survey, 
and  in  many  private  collections,  especially  those  of  Mr.  Bowerbank  and 
Mr.  Wetherell,  where  extensive  suites  of  specimens  are  assembled,  and 
intermediate  forms  as  carefully  preserved  as  extreme  ones,  it  becomes 
very  manifest  that  all  resolve  themselves  into  one  species,  suflSciently 
marked  by  constant  characters  common  to  all  the  individuals.  I  have 
grouped  them  under  three  conspicuous  types — normalis,  rostratns,  and 
gibbus;  but  as  the  variations  of  each  of  these  have  been  honoured  by 
not  a  few  palaeontologists  with  specific  rank,  I  think  it  best  to  enumerate 
all  the  forms  which  have  been  so  distinguished. 

A.  "  Species  "  constructed  out  of  the  Normal  form. 

1.  Cor-anguinum^  Auctorum.  The  old  figures  in  Leske's  edition  of 
Klein  (tab.  xxiii.,  figs.  A,  B,  C,  D),  are  bad  representations  of  the  or- 
dinary aspect  of  what  is  placed  in  collections  under  this  name.  The 
figure  of  cor-anffuinum^  Goldfuss  (Pet.  Germ.,  tab.  xlviii.,  fig.  6),  is 
perhaps  the  best  representation  of  one  of  the  most  common  varieties  of 
what  is  regarded  as  this  species  by  all  authors.  Parkinson's  Spatangus 
cor-marinum  (Org.  Rem.,  iii.,  pi.  3,  fig.  11),  represents  a  specimen 
with  deeper  ambulacra  than  usual.  The  cor-angutnum  of  Woodward's 
"  Geology  of  Norfolk"  is  var.  gibbus, 

2.  Spatangus  cor-testudtnarium.  Goldfuss  (tab.  xlriii.,  fig.  5) ;  ilft- 
craster  cor-testudinarium  of  Agassiz  (Cat  Syst.)  ;  but  more  lately  (in 
the  Catalogue  Raisonne)  considered  by  Agassiz  and  Desor  as  "  var. 
lata  "  of  their  restricted  Micraster  cor-anguinum.  This  is  only  a  very 
slight  variety  of  the  normal  form,  constructed  out  of  such  specimens  as 
have  the  mouth  slightly  further  back  than  usual,  a  feature  not  unfre- 
quently  seen  in  depressed  specimens.  According  to  Agassiz,  the  name 
"  Spatangus  anticus  *'  of  Defrance  applies  to  this  form. 

3.  Micraster  arenatus  of  Agassiz  (Cat.  Syst.),  since  referred  by 
Agassiz  and  Desor  to  their  variety  "  major  ^  of  their  cor-anguinum^  to 
which  variety  they  refer  the  figure  and  description  of  "  Micraster  are- 
natuSy^  in  E.  Sismonda's  "  Mcmoria  sugli  Echinidi  Fossili  del  contrado 
di  Nizza"  (p.  28,  tab.  i.,  fig.  2).  In  the  plate  in  question,  however,  no 
profile  of  this  urchin  is  given,  and  the  description  of  the  elevation  of 
the  back,  would  seem  rather  to  indicate  a  variety  of  the  gibbus  or  ros- 
tratus  types.  F.  A.  Roemer,  in  his  "  Versteinerungcn  des  Nord- 
deutschen  Kreidegebirges,"  identifies  arenatus  with  "  rostratus^ 

4.  Micraster  Michelini  of  Agassiz  (in  the  Catalogue  Raisonnee). 
This  is  the  cor-anguinum  of  Agassiz,  in  his  "Description  des  Echino- 
dermes  Fossiles  de  la  Suisse"  (tab.  iii.,  figs.  14,  15)  ;  in  which  work  he 
identifies  it  with  the  cor-anguinum  of  previous  authors.     In  his  later 
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catalogue  he  remarks  on  it — "  Forme  intermediaire  entre  le  M.  cor- 
anguinum  et  le  M,  acutuB.  Les  ambulacraires  sont  dans  des  sillons 
plus  profonds  et  plus  larges."  His  figure  is  a  very  good  representation 
of  a  very  ordinary  and  normal  specimen  of  cor-anguinum,  Sismonda 
has  cited  it  also  as  such  without,  any  more  than  myself,  seeing  pecu- 
liarities in  it. 

5.  Spatanffus  punctatusy  Lamarck.  The  figure  (tab.  xvii.*  c.  )  of 
Leske,  referred  to  as  representing  this  species,  is  an  ordinary  but  large 
specimen  of  the  normal  form  ;  and  we  are  assured  by  Agassiz  (Echin. 
Suisse,  i.  p.  25)  that  his  examination  of  Lamarck's  original  specimens 
convinced  him  that  this,  and 

6.  Ananchytes  semiglobosuSy  Lamarck,  and 

7.  Ananchytes  spatangusy  Lamarck,  are  all  specimens  of  cor-anguinum. 
The  true  structure  of  Ananchytesy  as  contrasted  with  Spatangus  and 
MicrasteTy  was  not  understood  by  Lamarck,  whose  examination  of  the 
Echinidae  generally  is  extremely  superficial. 

8.  Spatangus  aciUtiSy  Deshayes  (Coq.  Caract.  des  Terr.,  tab.  xi.,  figs. 
5  and  6),  is  regarded  by  Agassiz  and  Desor  as  a  distinct  species. 
Judging  from  the  figure,  it  appears  to  be  a  specimen  of  the  normal 
form  of  cor-anguinuniy  in  which  the  caudal  extremity  is  slightly  more 
produced  than  usual,  a  variation  not  uncommon. 

B.  "  Species**  constructed  out  of  the  Rostrated  form. 

9.  Ananchytes  cordatusy  Lamarck.  Micraster  cordatusy  Agassiz  and 
Desor.  Regarded  as  distinct  also  by  E.  Sismondi.  Identical  with 
this  is 

10.  Spatangus  rostratus,  Mantell ;  and,  according  to  Agassiz  and 
Desor, 

11.  Spatangus  Requieni, 

12.  Scutella  pyramidalisy  Risso  ;  and 

13.  Spatangus  bituricerisis,  Defrance. 

C.   "  Species  '*  constructed  out  of  the  Gibbous  form, 

14.  Spatangus  gibbusy  Lamarck.  Micraster  gibbus  of  Agassiz  and 
Desor,  but  not  of  the  Catalogue  Systcmatique.  The  figures  in  the 
Encyclopedic  Methodique  (pi.  clvi.,  figs.  4,  5,  6)  represent  this  pseudo- 
species,  which,  however,  has  a  far  more  specific  aspect  than  any  of  the 
other  varieties.  Such  extreme  examples  occasionally  occur  in  England, 
but  are  rare.  The  great  development  of  the  postero-latcral  ambulacra, 
resulting  from  the  great  elevation  of  the  apex  and  the  low  position  of 
the  vent,  seems,  at  first,  a  sufficient  distinction,  but  this  character  varies 
much,  passes  distinctly  into  the  variety  next  to  be  named,  and  through 
it  into  more  normal  types. 

15.  Micraster  brevisy  Desor;  the  Spatangus  gibbus  of  Gold  fuss,  Mi^ 
craster  gibbus  of  Agassiz  (Cat.  Syst.)  The  intermediate  form  between 
No.  14,  and  more  ordinary  varieties.     It  is  not  uncommon  in  England, 
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and  graduates  very  gently  into  14  on  the  one  side,  and  the  normal  cor^ 
anffuinum  on  the  other. 

Agassiz  and  Desor  (whose  declaration  that  forms  are  specifically 
identical  is  pretty  good  warrant  for  considering  them  undistinguishable) 
identify  with  this  form 

16.  Spatangus  ananchytoidesy  Desmoulin,  and,  17,  Micraster  latusy 
Agassiz  (Cat.  Syst.)  and  Sismonda,  whose  figure  represents  the  spe- 
cimen only  from  above.  It  is  fair  to  say  that  the  Italian  author,  in  the 
"  Memoir  on  the  Fossil  Urchins  of  Nice,"  distinguishes  his  latus  from 
ffibbusj  referring  the  latter  name  to  both  Lamarck  and  Goldfuss.  He 
inserts  Risso's  Spatangus  sub-alpinus  as  a  doubtful  synonym  of  latus. 
From  the  view  which  Sismonda,  in  the  very  excellent  memoir  cited, 
one  of  the  best  papers  on  fossil  Echiuoderms  with  which  I  am  ac- 
quainted, takes  of  the  specific  distinctions  of  Micrastersj  in  all  probability 
his  htus  should  claim  only  to  rank  as  a  sub-variety  under  the  form 
gibbus  of  cor-anguinum. 

Thus  seventeen  forms,  at  fewest, — I  fear  more  might  be  added, — 
have  been  at  difierent  times  regarded  as  distinct  species ;  all  of  which 
appear  to  be  variations  (many  not  even  so  much)  of  a  single  specific 
type.  In  the  *^  Catalogue  Raisonne  des  Echinides  "  the  authors  hold 
out  of  the  number,  six  specific  types  of  Micraster^  viz.,  cor-anguinumj 
Michelini,  acutus,'  cordatusy  brevisj  and  gibbus.  But  how  acutus  and 
Michelini  are  to  be  separated  firom  cor-anguinum  it  is  difficult  to  under- 
stand ;  whilst  that  cordatus  (better  known  in  England  under  the  name  of 
rostratus)  is  a  variety  of  cor-anguinum*  few  collectors  even  will  be 
inclined  to  dispute.  As  to  the  form  called  brevis^  it  is  constantly 
regarded  in  England  as  a  variety  of  cor'anginimm,  and  most  certainly, 
as  I  have  already  said,  passes  into  the  normal  type  on  the  one  hand,  and 
into  the  extreme  gibbus  on  the  other,  by  almost  imperceptible  grada- 
tions. 

British  Localities  and  Geological  Range. — Chalk.  It  is  found  in 
all  the  chalk  districts  of  England ;  abundantly  in  many  counties,  as  in 
Kent,  Sussex,  and  Norfolk.  Its  geological  ])osition  is  usually  in  the 
upper  chalk ;  it  is  recorded  also  from  the  lower  chalk  of  Pinhay  and 
Charlton.  The  normal  and  rostrated  forms  are  most  common  ;  the  sub- 
gibbous  variety  is  next,  and  the  extreme  gibbous  one  rarest.  Portlock 
records  it  from  the  chalk  of  Magilligan,  county  Dcrry,  in  Ireland. 

It  is  said  to  occur  in  the  green-sand  of  Devon,  but  this  is  probably  a 
mistake. 

Foreign  Distribution  — In  the  chalk  of  France,  Germany,  Switzerland. 
Sismonda  finds  it  in  the  marly  chalk  in  the  neighbourhood  of  Nice. 
Agassiz  records  the  sub-gibbous  variety  from  the  chalk  marl  of  Nor- 
mandy, &c. ;  from  the  *'  Craie  chloritee  of  Coudrecieux  (Sarthe)  ;"  and 
from  the  chalk  with  Hippurites  of  Nice. 
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Description  of  the  Plate. 

Fig.  1.  Specimen  of  the  fbnn  fi  seen  from  above. 

Fig.  2.  The  same  from  below. 

Fig.  3.  The  same,  posterior  yiew. 

Fig.  4.  The  same,  lateral  view. 

Fig.  5.  Ambolacral  and  interambolacral  plates,  showing  the  termination  of  the  dorsal 
petals  of  one  of  the  lateral  ambulacra. 

Fig.  6.  Spiniferons  tubercles  of  dorsal  interambulacral  plates. 

Fig.  7.  Ditto  of  ventral  plates. 

Fig.  8.  Base  of  one  of  the  stnught  spines,  greatly  magnified. 

Fig.  9.  Outline  of  a  young  specimen  of .  the  elongated  form  (in  Mr.  Bowerbank*8 
collection.) 

Fig.  10.  Outline  profile  of  the  normal  form. 

Fig.  U.  Outline  profile  of  the  gibbous  form  (in  Mr.  Bowerbank's  collection.) 

Fig.  12,  Ditto  of  the  sub-gibbous  form. 

Kg.  IS.  Granulation  and  tumidity  of  the  ambulacral  plates  of  the  petaloid  portion  of 
the  dorsal  ambulacra  (highly  magnified).    This  is  the  distinctive  chara<5ter  of  the  species. 

Fig.  14.  A  spine  from  near  the  anal  region,  figured  from  a  spedmen  in  Mr.  Bower- 
bank's  eollection  :  the  spatulate  extremity  is  shown  by  its  side. 

Kg.  15.  A  portion  of  a  spine,  exhibiting  a  spirally  rugose  structure. 


Note  on  Allied  British  Species, 

Mr.  Morris,  in  his  valuable  "Catalogue  of  British  Fossils''  (1843),  enumerates  ten 
species  of  Micrcuter.  Since  the  publication  of  that  work  the  Brissoid  species  of  the  group, 
as  then  received,  have  been  separated  very  properly  by  Agassiz.  Only  four  of  the  names 
there  given,  consequently,  fall  strictly  under  Micraster ;  viz.,  cor-anguinunit  cor-testudi- 
nariunif  gibbut  (for  which  both  Lamarck  and  Goldfuss  are  cited),  and  rostratus.  All  of 
them  are  here  regarded  as  varieties  of  one  species,  viz.,  Micraster  cor-anguinum. 

There  is,  however,  a  Micraster  found  in  our  British  chalk,  which  is  very  distinct  from 
cor-anguinuniy  and  which  does  not  appear  to  belong  to  any  of  the  described  species  of 
foreign  authors.  I  have  given  an  account  of  it  in  Mr.  Dixon's  work  on  the  Geology  of 
Sussex,  where  it  is  excellently  figured.  I  have  there  named  it  Micraster  cor-bovis.  It  is 
usually  a  larger  and  longer  species  than  cor-anguinum,  and  its  petaloid  ambulacra  are 
more  deeply  impressed  and  much  shorter  in  proportion  to  the  body.  The  shape  is  ovato* 
cordate,  the  curve  of  the  sides  from  the  front  of  the  antero-lateral  ambulacra  to  the  anal 
extremity  being  but  slight,  its  chief  swelling  being  near  the  anus,  and  not  on  a  line  with 
the  end  of  the  postero-lateral  ambulacra,  as  in  cor-anguinum.  The  back  is  more  equally 
depressed  than  in  the  depressed  variety  of  the  last-named  species.  The  mouth  is  much 
smaller  comparatively,  and  the  post-oral  spinous  space,  though  much  longer,  in  consequence 
of  the  elongation  of  the  hinder  portion  of  the  test,  is  nevertheless  proportionally  broader. 
The  tubercles  of  the  plates,  whether  dorsal  or  ventral,  are  much  smadler  and  more  scattered. 
Besides  all  these  comparative  characters,  there  is  the  positive  one  that  in  cor-bovis  the 
ambulacral  plates,  instead  of  being  tumid  are  smooth  and  plane,  as  are  also  the  ridges 
separating  the  sulcations  of  the  pairs  of  pores  in  the  petaloid  ambulacra.  The  ambulacral 
spaces  are  wider  than  the  breadth  of  any  of  the  sulcations.  As  contrasted  with  Cor* 
anguinum,  the  diagnosis  of  cor-bovis  would  stand  thus : — 

[ill.  X.]  C 
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M,  awibitu  ooaithcordatot  dono  eonvexiusculo,  postice  leviter  arcuato,  elmgalo ;  ctmbuJacriM 
donalibui  impnuUt  ommhUb  txrearum  ambulacralium  doraalium  planit,  liEvigtUis. 

1  have  seen  spedmens  of  this  species,  which  attain  a  length  of  3  inches  by  2^  at  its 
broadest  part,  and  a  height  of  1  inch  -^j  in  the  collection  of  the  lamented  Mr.  Dixon  of 
Worthing,  who  had  it  fh>m  Sossez ;  in  Mr.  Bowerbank*s  collection ;  and  in  the  Mosenm 
of  the  Geolo^cal  Society,  where  there  are  specimens  from  Charing,  Kent,  presented  by 
Mr.  W.  Harris,  and  from  Hemel  Hempstead,  presented  by  Mr.  H.  C.  White. 

In  Mr.  Bowerbank's  collection  there  are  specimens,  imfortnnately  not  in  sufficiently 
good  condition,  of  a  small  Micratter,  with  a  very  elevated  extremity,  from  the  lower 
ofaalk  of  Lyme^  which  is  possibly  a  distinct  species. 

Edward  Forbes. 
June^  1850. 
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DECADE  THE  PODaTH. 

All  the  plates  and  descriptions  iu  this  Decade  are  devoted  to  fossil 
Echinodennata  of  tlie  order  Eckinoidea. 

The  genera  selected  for  illustration  are  Ten iii echinus,  Acroealenia, 
Hyhodypus,  HeviipneusteB,  Ananckyfes  with  its  section  Holaater 
and  Cardiaster.  The  geological  age  of  the  firat  is  Upper  Tertiary, 
of  the  second  and  third  Oolitic,  of  the  remainder  Cretaceous. 
Several  of  the  species  are  represented  for  the  first  time. 

TemnechiMus  is  a  genus  remarkable  for  its  speci&s  Ijeing  at 
present  known  only  as  fossils  of  the  Coralline  and  Red  Crags ;  it  is 
now  characterized  for  the  first  time. 

The  examples  of  Acrosalema  selected  are  both  remarkable  for 
their  beauty  and  their  very  perfect  condition.  They  are  also  of 
much  interest,  one  on  account  of  the  rectification  of  its  true  generic 
position,  which  I  have  been  enabled  to  make  through  the  aid  afiforded 
by  very  perfect  specimens :  the  other,  becaiise  of  the  complete 
preservation  exhibited  by  the  specimens  described  of  parts  too  often 
,  lost  in  fossil  Echinoderms.  I  have  appended  to  the  descriptions  of 
these  AcrosalenuE  brief  characters  of  some  new  species  of  this 
interesting  oolitic  genus. 

ffyboclypua  IB  illustrated  by  the  finest  and  largest  species  of  the 
genus,  one  discovered  during  the  researches  of  the  Geological 
Surveyors. 

[IT.]  6 
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Htmipneustea,  to  whicli  genua  I  unite  Toxaeter,  is  now  for  tlie  i 
first  time  autbenticaUy  represented  by  a  British  example,  remark-  ' 
able  for  its  novelty  and  for  tlie  light  it  tlirows  upon  the  mutual 
aftinitieaof  those  genera  of  i'cAtnoitien  which  have  excentric  moutha 

The  well  known  genua  A  nanchyte^  is  combined  fas  indeed  it  j 
was  formerly  by  Lamarck)  with  Holaster.  lu  selecting  tib« 
common  Anaiicliytes  ovnta  of  the  Clialk  for  the  subject  of  a  plate 
and  description,  I  have  been  influeuoed  by  the  necessity  of  clearing 
up  the  confused  synonymy  of  this  fine  fossil,  and  of  settling  the 
'  numerous  spurious  species  which  have  been  constituted  out  of  its 
varieties,  or  from  imperfect  figures  ciiTit4»ined  in  old  works. 

Oardiaster  is  a  new  genus,  lately  constituted  by  myself  for  some 
remarkable  and  interesting  sea-rnxsltins,  intermediate  in  their  cha- 
racters between  Ananchytes  and  the  true  Spatangider.  To  the 
aocount  of  the  species  figured  I  have  added  notices  of  all  tlie  forms 
of  this  eurioas  type  which  arc  kno^vii  to  me  its  BritisL 

Edwabd  Forbes. 

October,  1852. 
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Decade  IV.     Plate  I. 


TEUNZCHIRUS   EZCATATUS. 


[Genu*  TEMNECHINUS.  FonnEs  (185a),  (Snb.kingdom  RadisW.  Claw  Ecbino- 
dentmta.  OrdiT  Eehiooidea.  Fainily  Echinidie,)  Bodj  iplwroidsl -,  nm^nlacnLl  and 
InterambnlacRLl  s«giiu:iits  developed,  bearing  on  Ibeir  plalet,  whose  satursJ  margilLB 
are  excavated  but  not  perforaled  on  the  dniso)  surface  of  the  test,  tubercles  of  variouE 
axes,  imperforate  ind  pUeed  on  auinuth  Ikise^k.  Vent  in  the  eeotre  of  the  promioeDt 
■apical  disk,  which  is  cnmposBd  of  Htb  gsniuil  and  five  ocolar  plntes,  all  perforBted. 
Atnbalacml  avennea  composed  of  pairs  of  po-res  iDdiflttnetly  ranked ;  the  ranks  coaflaent 
throughout.  Moalh  central,  ioferior,  armed  with  a  powerful  dental  laatem.  (tpinea  of  due 
order,  but  of  various  ajzes,] 

Stsonims.  Tcmnopleimu  exeavattu,  Sbarles  Wood,  in  Morria  Cat. 
Brit  Fos3.  p.  GO.  (1843.) 

Temnopleurva  IFoodii,  Agassiz,  Cat.  Rai«.  dea  Echin.  in  Aon.  Sc.  Nat- 
3d  Beries,  t.  vi.  p.  360.  (1846.)      Tevuiechinus  excavatu*,  Forbes,  Brit. 

Tert.  Ecbin.  p.  6,  pi.  1,  fig.  1.  [published  by  fhe  Puliuontog.  Soc]    (1852.) 

IhAGNOSis.  T.  corpore  depreiso,  supeme  suBexcavato,  mlcis  tutHraHiut 
profunda  eonfluentibus. 

It  is  very  remarkable  that  a  group  of  Echinidse  differing 
eseentifilly  and  generically  from  any  known  asseinblage  should. be 
characteristic  of  tlie  Coralline  and  B«d  Crag  formations  of  England, 
and  at  present  be  known  only  aa  confined  to  them.  The  type  of 
this  genus  is  the  form  here  described.  I  have  named  the  group 
Teunechinus  (ts/ivos,  vncisus,  and  e^ivos). 

Thia  beautiiiil  Echinite  was  originally  named  l^  Mr.  Searles 
Wood  and  placed  by  Professor  Agassiz  in  his  genus  Te'mnoplev/rua, 
under  which  it  was  enumerated  by  Mr.  Morris  in  his  cataIogn& 
But  TemnopleuruB  has  imperforated  tubercles  elevated  upon 
erenulated  bosses,  a  striking  and  easily  recognized  character,  share^ 
also  by  Saknacla.  Temnechvnus  accordingly  will  hold  a  position 
intermediate  between  these  genera  and  Echmua  strictly  so  termed. 
In  the  arrangements  of  its  genital  disk  it  exhibits  considerable 
peculiarities  of  its  own.  Ita  e^ines  resemble  more  nearly  those  of 
[rv.  i]  4  b 


2  BSmSH  F06SII& 

Echinus  ihan  those  of  the  other  genera  just  mentioned.  In  the 
disposition  of  the  pores  of  the  ambulacra!  avenues  it  approadies 
Temnopleurus  rather  than  Echinus  or  Salmacis. 

No  Echi/aidoB  with  excavated  sutures  are  now  known  to  exist  in 
the  European  seas  or  in  the  temperate  and  colder  portions  of  the 
North  Atlantic;  they  are  all  inhabitants  of  tropical  seas,  and 
especially  of  the  Indo-Pacific  province.  The  fact  of  a  group  of 
these  sea-urchins  having  inhabited  the  British  area  during  the  epodi 
of  the  deposition  of  the  Crags  would  seem  to  indicate  some  ancient 
relation  between  that  region  and  seas  to  the  south-east,  probably 
communicating  with  the  Indo-Facific. 

The  body  of  Temnechinus  excavcUus  is  of  a  depressed  melon 
shape.    The  ambulacra  are  a  little  more  than  half  as  broad  as 
the  interambulacra.     The  former  are  composed  of  about  32  plates, 
16   in  each  series.      The   three   uppermost   of  these   platc»    are 
deeply  excavated  on  their  inner  sides,  and  bear  granules  but  no 
tubercles  on  their  more   convex  portions.     The  remainder    bear 
each  a  primary  tubercle  on  the  outer  margin.     They  are  all  ex- 
cavated more  or  less  on  their  inner  sides,  the  excavations  of  the 
four  or  five  upper  ones  becoming  confluent,  those  of  the  remainder 
forming  distinct  alternating  oblong  pits,  which  become  smaller 
and  smaller  until  tliey  are  nearly  obsolete  in  the  neighbourhood 
of  the  mouth.     The  elevated  interstices  form  a  ziczac  ridge,  the 
cater  angles  of  which  join  the  bases  of  the  primary  tubercles ; 
on  this  ridge  are  minute  secondary  tubercles  and  granules.     The 
plates  of  eacli  interaiubulacral  segment  are  about  20,  ten  fomiing 
each  vertical  series.     The  two  uppermost  joining  the  genital  disk 
are   smooth  or  nearly  so ;    the   remainder   bear   each   a   primary 
tubercle  not  lai'ger  than  those  of  the  ambiilacra.     The  four  plates 
next  after  the  iippermost  in  each  row  are  tumid  on  their  outer 
halves,  very  deeply  and  steeply  excavated  on  their  inner  sides. 
On  the  inner  siJ.es  of  the  tumid  })ortions  are  the  primary-  tubercles 
siuTOunded  by  secondary  tubercles  and  gi*anules.     Their  excava- 
tions combined  form  a  deej)   ziczac  trench,  smooth   at  the  base. 
The  remainder  of  the  plates  are  similarly  oraamented  with  tubercles 
and  granules  ;  the  sutural  indentations,  however,  are  not  confluent, 
but  form  deep  loop-shaped  smooth  pits,  becoming  very  small  near 
the  mouth.     The  lines  of  division  between  plates  nm  through  the 
pits.     The  avenues  of  pores  are  deep-set,  and  are  composed  of  pairs 
of  pores  separated  by  fine  ridges  and  ranged  in  single  file,  the  rows. 
being  undidated.     There  are  about  50  pairs  of  pores  in  each  row. 
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When  the  test  is  looked  upon  from  above,  the  deep  wa%7  furrows 
are  those  of  the  iuterambulacnil  sutures.  Below,  the  indentations 
are  so  slight  that  the  surface  at  first  glance  resembles  tliat  of  a 
Salmacis. 

The  moutli  is  less  than  one  third  of  the  diameter  of  the  teat, 
and  one  fourth  wider  than  the  breadth  of  the  genital  disk.  It 
is  very  obscurely  ten-notched.  The  arabulacral  arches  are  aeen 
within  it,  large,  complete,  and  set  obliquely. 

The  apical  disk  is  composed  of  five  perforated  genital  and  five 
perforated  ocular  plates  surrounding  the  vent.  Tlie  genital  plat«s 
are  nearly  equal,  veiy  elevated  and  prominent,  witli  steep,  smooth, 
slightly  excavated  sides  and  triangular  summits  covered  with 
minute  secondary  tubercles  (innermost)  and  granules.  The  madre- 
porifonn  body  is  small  and  combined  with  the  usual  plate,  the 
contoiu"  of  which  it  scarcely  disturbs.  The  genital  pores  are  placed 
in  the  lowest  and  outermost  portion,  the  smooth  triangular  pro- 
jection in  front  of  the  base  of  each  plate.  The  eye  plates  are  large, 
pentagonal,  and  smooth,  except  a  large  obscurely  defined  gibbosity 
or  rudimentary  tubercle  rising  on  their  centres  immediately  above 
the  eye-perforation,  which  is  situated  at  their  outer  margins. 

The  primarj'  spines  are  rather  short  and  stout,  with  strong 
articular  ba.ses.  They  are  sulcated  by  about  ten  strong  fiurows ; 
the  ititciTuediatL'  lidges  are  brosider  than  the  furrows  and  as  if 
crenulated.  The  secondary  spines  appear  to  have  been  similar  but 
more  slender  and  delicate. 

A  fine  specimen  measures  -}4ths  of  an  inch  in  breadth  by  -^tlta 
of  an  inch  in  height.  Examples  vary  in  their  proportions.  The 
sulci  are  as  strongly  marked  in  an  example  little  more  than  half 
that  size  as  in  the  large  one. 

In  some  of  the  earlier  lists  of  Crag  fossils  a  Clda/ria  is  mentioned. 
This  Temnechinus  was  probably  the  sea-urchin  intended. 

Locality  and  Geological  Position.  Coralline  Crag  of  Ramsholt 
in  Suffolk.  I  owe  to  Mr.  Searles  Wood,  Mr.  Cliarles worth. 
Dr.  Clarke  of  Ipswich,  and  Mr.  Bowerbank,  the  opportunity  of 
examining  most  of  the  specimens  that  have  ever  been  found.  A 
fine  example  is  contained  in  the  Museum  of  Practical  Geology,  to 
which  it  was  presented  by  Mr.  Searles  Wood- 
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Decade  IV.    Plate  II. 


ACEOSALENIA   HEMIGIDASOIDES. 

* 

[Genus  ACROSALENIA.  Aoassiz.  (Sub-kingdom  Kadiata.  Class  Echinodennata. 
Order  Echlnoidea.  Family  Echinidx.)  Body  spheroidal,  usually  depressed ;  ambolacral 
and  interambulacral  segments  developed,  the  former  bearing  two  rows  of  small  secondary 
tubercles,  the  latter  two  rows  of  unequal  large  primaries  ;  tubercles  perforate,  and  placed 
on  crenulated  bosses.  Anus  excentric,  included  within  the  apical  disk,  which  is  formed  of 
five  genital  and  five  ocular  plates,  with  one  or  more  supplementary  central  plates.  Ambu- 
lacra! avenues  with  the  pairs  of  pores  foiling  into  single  file  above  and  on  the  sides,  and 
becoming  distinctly  three-ranked  near  the  mouth.] 

Reference.  Acrosalenia  hemicidaroides.  Wright,  iu  Annals  and 
Mag.  of  Nat.  Hist.,  2d  ser.  vol.  viii.  p.  161.  pi.  xi.  fig.  1.  (1851.) 

DLA.GNOSIS.  A,  amhulacris  aiigustisy  tubercuUs  parvis  approximatis 
alternatis  ornatis ;  interamhulacris  tuberculis  primariis  conspicuiSf  ad 
latera  magnisy  supeme  parviSy  areolis  svhconjluentihus ;  ared  centrali 
angustissima,  granulata,  granulis  biseHatis, 

Tliis,  one  of  the  most  beautiful  and  best  preserved  of  Britisli 
Oolitic  Sea- Urchins,  has  been  for  some  years  a  well  known  orna- 
ment of  collections,  but  received  no  specific  appellation  imtil  it  was 
described  and  figured  in  1851  by  Dr.  Wright  of  Cheltenham,  in  his 
excellent  memoir  on  the  Ciduridoi  of  the  Oolites. 

The  body  is  spheroidal,  depressed  above,  usually  considerably  so, 
but  not  always.  At  first  glance  its  most  striking  features  are 
the  large  size  and  fewness  of  the  interambulacral  tubercles  and 
their  bosses,  whilst  those  on  the  ambulacra  are  very  small  and  but 
slightly  spaced  out.  The  interambulacral  segments  are  centre- 
laterally  tlu-ice  the  breadth  of  the  ambulacral  ones,  and  are  some- 
what prominent.  The  latter  are  narrow,  gently  and  gradually 
widening  in  the  upper  portion  of  their  lower  half,  and  exhibit  a 
slightly  undulating  contour ;  they  bear  two  rows  of  veiy  small, 
nearly  equal,  and  prominent  secondary  tubercles,  each  row  con- 
sisting of  (in  large  specimens)  about  16,  all  of  them  perforated  and 
placed  upon  bosses,  each  of  which  exliibits  about  10  crenulations. 
[iv.  ii.]  4  C 
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These  ambulacral  tubercles  are  separated  from  each  other  by  narroir 
and  irregular  rows  of  granules,  and  are  so  arranged,  in  consequence 
of  being  closely  set,  that  the  tubercles  of  each  row  alternate.  The 
ambulacral  segments  are  each  comprised  of  two  series  of  six  or 
seven  plates,  each  plate  Tearing  a  primary  tubercle.  The  two  plates 
nearest  the  mouth  beiir  small  ones ;  those  of  the  sides  very  large 
ones,  and  those  near  the  apical  disk  small  ones.  Tlie  tubercles 
are  elevated  on  very  prominent  l)osses  (to  the  size  of  which 
their  apparent  dimension  is  chiefly  due),  around  whose  bases 
there  is  a  broad  smooth  areoki.  The  tubercles  are  i)erforate; 
the  summits  of  the  bossies  creniilate ;  the  number  of  crenula- 
tions  ten  or  more.  The  areolju  are  confluent,  se^iarated  by  a 
single  line  of  minute  granules.  Alternations  of  minute  secon- 
dary tubercles  and  small  granules  (»losely  set  form  a  narrow 
border  to  the  ambulacral  and  intersimbulacral  margins  of  each  plate. 
Thus  the  medial  region  of  each  intemmbulacnU  segment  becomes 
ornamented  by  a  sinuous  line  of  irregidar  secondary  granules,  two 
abreast,  except  above,  where  they  become  rather  more  numerous, 
until  near  tlie  genitid  disk  they  become  scattered  or  obsolete. 
Their  number  is  slightly  increased  in  the  ambulacral  margins  of 
the  interambulacral  platcij  near  the  mouth.  The  mouth  is  wide, 
usually  equalling  in  width  the  height  of  the  test.  Its  margins  are 
decagonal  in  consequence  of  ten  deep  notches  with  reflected  edges 
that  indent  in  pairs  the  buccal  extremities  of  the  interambulacral 
segments.  Tlie  interspa<^cs  of  these  notches  desci-ibe  arches  ;  those 
of  tlic  ambulaci-al  segments  ]»eing  widest.  The  avenues  of  pores 
are  very  sliglitly  sinuous  ;  above,  they  are  in  strict  single  file ;  near 
the  mouth  thev  fall  into  two  or  tliree  s(^niewhat  irre^dar  curved 
ranks  of  tliree  [)airs  in  e;;eh.  There  is  a  small  swelling  or  granide 
separating  the  pores  of  each  ])air. 

The  apical  disk  is  wide  ami  slightly  convex  ;  it  occupies  about  a 
third  (^f  the  diameter  of  the  test.  It  is  slightly  i)entagonal  in 
consequence  of  the  pi'ojeetion  of  the  genital  plates.  These  are 
large  and  escutcheon-shaped,  except  the  posterior  one,  which  is 
contracted  in  consequence  of  the  excentric  and  posteal  position  of 
the  ventj  of  which  it  fonns  one  of  the  bounding  plates.  The  genital 
orifices  are  placed  not  far  from  their  outer  margins.  The  right 
antero-lateral  genital  plate  bears  the  inacb^eporifonn  tubercle,  in- 
dicated by  a  porous  subcentral  space.  The  eye  plates  are  large, 
but  the  ocular  pores  are  concealed  in  sub-marginal  depressions. 
The  centre  of  the  disk  is  occupied  by  from  four  to  six  supra-anal 
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plates,  or  it  may  be  regarded  as  composed  of  one  plate  broken  up 
into  several  elements.  All  the  plates  of  the  genital  disk  bear 
scattered  grannies. 

The  primary  spines  are  variable  in  size  in  the  same  and  in 
different  specimens.  They  are  shorter  in  young  examples  than  in 
old  onea  In  some  before  us,  the  largest  spines  are  three  times 
as  long  as  the  diameter  of  the  test.  To  the  naked  eye  they  seem 
smooth,  but  under  the  lens  are  seen  to  be  obsoletely  and 
finely  striated  longitudinally.  They  are  more  or  less  irregularly 
angular;  the  angles  rounded;  in  section  they  are  irregularly 
elliptical.  They  are  broadest  in  their  lower  half,  tapering  upwards, 
and  terminating  in  a  single,  bifid,  or  trifid  extremity.  The  ring 
round  their  bases  is  narrow,  elevated,  and  strongly  crenulated.  The 
neck  is  very  short,  and  the  margin  of  the  articular  socket  is  strongly 
crenulated  also. 

The  secondary  spkLes  are  very  small,  regular,  round,  and  striated. 

The  dental-lantern  is  strongly  developed,  and  often  well  pre- 
served.    It  bears  a  close  resemblance  to  that  of  Echinus, 

The  following  table  shows  the  comparative  dimensions  of  three 
specimens  selected  on  account  of  their  differences : 


Diameter  of  test 
Height  of  test 
Diameter  of  mouth 
Diameter  of  apical  disk 


Elevated  form. 


1     inch. 
Of     „ 


Depressed  form. 


l-,'(f  inch. 
0^ 


Oi 


?) 


»J 


Ordinary 
small  example. 


0/^  inch. 


0  * 
O  4 


» 


» 


» 


The  largest  specimen  in  the  Museum  of  Practical  Geology 
measures  one  inch  and  one-twelfth  in  diameter,  and  has  spines 
three  inches  and  five-twelfths  in  length.  The  longest  secondary 
spine  upon  it  measures  one-fourth  of  an  inch. 

Locality  and  Oeological  Position.  The  finest  examples  of  this 
beautiful  fossil  were  found  by  William  Buy,  an  acute  collector,  in 
the^Forest  Marble  near  Malmesbury  and  Chippenliam.  We  have  it 
also  from  the  same  rock  at  Hi  n ton  Abbey,  where  it  was  collected 
by  Mr.  Pratt.  Mr.  Bristow  has  found  a  tumid  variety  of  it  in  the 
Combrash  near  Wincanton.     We  have  a  group  of  specimens  said 
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to  be  firom  the  Coral  rag  at  CSalne.  Dr.  Wright  states  that  he  has 
collected  it  in  the  9pper  bed0.(lf'the  Inferior  Oolite  at  Leckhampton, 
and  that  the  Bev.  P.  R  Brodie  lias  found  it  in  the  same  stratum  at 
SeLdey  Hill ;  also  that  it  is  found  in  the  Great  Oolite  at  Minchin- 
hampton,  and  at  Kiddington  in  Oxfordshire. 


Explanation  of  Plate  IL 


V|§.   1.  Body  of  the  AartmaktUa  kemicidarmdtt  wtea  fttmi  abore.        ; 

Xlg:  S.  ICbe  Mme  wen  from  below,  and  ihowing  the  montb. 

Fig.  8.  An  elemted  example,  seen  from  the  nde.  ,'*.'*' 

Stg>  ^  A  ■ptelmen  in  which  the  dental  lantern  ia  preaenred. 

Fig.  6.  Apioatdiak,  with  ita  conetitnent  platea  and  poatcal  anna. 

Fig;  &  Fart  of  ^  ambolacral  and  interamholaeral  aegmenta,  taken  from  the  aide. 

F^.  7.  Fortiona  of  the  mme  a^^ments  fr«n  beneath,  ihowing  the  three-ranked  paira  of 

porea  in  the  vicinity  of  the  month. 
Flga.  8.  9.  and  IC  Primary  qiinea  of  the  natural  aiae. 
Ifg.  II.  The  baae  of  one  of  the  primary  q^nea  magnified. 
Flga.  ISL  and  18.  Seetiona  of  primary  qnnea  magnified. 
FSg.  14.  Flan  of  the  baae  of  a  primary  ^ine,  ahowing  the  crennlationa  snrroonding  tha 

aoeket  and  a  aeoond  aeriea  above  the  neck. 
Ifg.  15.  A  aeoondary  a^ne  hi^y  magnified. 

Fig.  18.  One  of  the  interambolMil  tnberdaa  aeen  in  profile,  elevated  on  ita  eicnnlaiad 
boaa,  the  aidea  of  which  are  allglitiy  emvated  and  the  baae  aorroonded  by  an 
areola. 
"FSg;  17.  Fortioii  of  the  dental  apparatoa. 

Edwabd  Fobbes. 
October,  1852. 


bgixal  %ataqi  of  ^jf  tlnUfd  'iinnannit. 


A'C:E^&iJLISI?l 


4  O 


<.. 


.^' 


J 


y/, 


BRITISH   FOSSILS.  3 

A  yoong  specimen  exhibits  different,  proportions ;  it  is  one  inch 
and  -^ths  in  length,  by  1  inch  and  .,^ths  in  breadth.  Its  height  is 
three  fourths  of  an  inch. 

Locality  and  Oeological  Position.  The  specimens  in  the  collec- 
tions made  by  the  Geological  Survey  are  all  from  the  Inferior  Oolite. 
They  are  from  the  pear-grit  of  CrickJey  Hill  in  Gloucestershire,  where 
they  occur  in  company  with  the  rarer  Hyboclj/pns  caudatiis ;  from 
between  Wayford  and  Seaborougb  in  Dorsetalure,  where  they  are 
accompanied  by  Dysaster  rhigeTis  and  Galerltes  {HoledypU'S)  hemi- 
sphericua;  and  at  Camlong  Down  near  Uley  Bury. 

Hyboclypus  gthberuiun  has  been  met  with  during  the  progress  of 
the  survey  near  Bridport,  and  in  two  other  localities  in  Dorsetshire. 

In  figuring  this  species  we  are  much  indebted  to  Dr.  Wright  for 
his  kindness  in  permitting  us  to  make  use  of  some  fine  examples  in 
his  possession. 


Explanation  of  Plate  IV. 


Fig.  1.  A  large  specimen  of  i/yioc/y/ius  agarici/omiU  9eei 
Kg.  3.  The  ooder  incle  of  a  smaller  exampk'. 
Kg.  3.  Terminal  view. 

TigB.  4.  and  5.  Ootlinea  of  a  less  expanded  epecimca. 
HgB.  C.  and  7.  A  yonitg  epedmen,  mncli  more  convex. 
Slg^  8.  Dornl  Bmbalacral  and  intetamtmlacnl  plates. 
Vtg^g,  Ambnlacral  and  intetuBtniUcral  plates  of  imdem 
tig.  la  ArraiigemeDtB  of  the  kpex  and  anal  grooTe. 
Viff.  II.  and  13.  Taberelei  and  gTHinles. 


Edwabd  Forbes. 
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Decade  IV.    Plate  V. 


HEMIPNEUSTES    6BEEN0VII. 

[HEMIPNEUSTES.  Agassiz.  (Sub-kingdora  Radiata.  Class  Echinodermata.  Order 
Echinoidea.  Family  Spatangidse.)  Body  cordate,  more  or  less  tumid,  in  some  species 
much  elevated  ;  ambulacra  dissimilar,  the  lateral  ones  dorsally  curved,  petaloid  or  semi- 
petaloid,  the  odd  one  straight  and  lodged  in  a  sulcus.  Vent  terminal  supra-marginal. 
Mouth  excentric,  transverse.  No  fascioles.  Genital  pores  four.  Tubercles  minute,  per- 
forated, placed  on  crenulated  bosses.] 

Hemipneustes  Greenovii.  Sp.  Nov. 

Diagnosis.  U.  testd  tumidd  amhitu  cordato ;  amhulacro  antico  ports 
superne  dissimilarihus  alternatis ;  amhulacris  antero-lateralibus  serie  ex- 
terno  pororum  angustissimoy  postero-Iateralibiis  seriehus  suh'Similarihus. 

This  curious  and  rare  Echinite  presents  characters  which  distin- 
guish it  very  strikingly  from  any  described  species.  Its  characters 
Knk  together  the  genera  Hemipneustes  and  Toxaster,  hitherto 
placed  apart,  even  in  different  gToups,  the  former  being  usually 
associated  with  Aiwncltytes,  the  latter  with  Micrctster. 

The  well  kno^^Ti  H eynipn exist es  radtatas  of  the  Maestricht 
Chalk  is  the  type  of  its  genus.  In  general  contour  it  resembles  an 
Ananchytes,  but  essentially  differs  in  tlie  structure  of  the  test,  for 
instead  of  the  ambulacra  being  all  similar  and  formed  of  homo- 
geneous or  nearly  homogeneous  parts  tliroughout,  the  lateral  ones 
are  ver^^  unlike  the  anterior  one,  the  former  being  partially  petaloid, 
and  the  latter  rectilinear.  Its  lateral  ambulacra  are,  moreover, 
remarkable  for  being  comj^osed  in  their  petaloid  portions  of 
differently  constructed  avenues,  the  hinder  avenue  of  each  being 
made  up  of  ])ores  widely  se2)arated  and  connected  by  a  broad  groove, 
whilst  the  fore  ont*  is  made  up  of  minute  and  closely  approximated 
pairs  of  pores. 

The  genus  To.rasfcr,  on  the  other  hand,  wa^  instituted  for  those 
heart-shaped  urchins  that  resemljle  Hukaster  in  general  aspect,  but 
have  subpetaloid  amljulacra  in  the  manner  of  Mk'rasteVy  differing, 
however,  materially  from  the  latter  in  the  absence  of  any  kind  of 
fasciole.  The  depressed  or  slightly  tumid  shape  of  most  of  the 
known  species  is  so  very  imlike  that  of  Hemipneustes  radiatus, 
that  no  comparison  seems  to  have  been  instituted  with  it.  Essen- 
[IV.  v.]  4  F 
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tially,  however,  there  appears  to  be  no  generic  distinction  between 
them,  for  though  in  several  Toxasters  the  difference  between  the 
two  series  of  avenue  pores  in  the  lateral  ambulacra  is  very  slight 
and  indistinct,  in  others  it  is  as  great  as  in  HemipTieuatea  proper. 
In  Toxaster  complancUua  for  example  the  two  avenues  of  each 
lateral  ambulacrum  are  similar  ;  so  are  they  also  nearly  but  not 
quite  in  Toocaster  gihbua  (Agassiz),  T.  Ricordeanus  (Cotteau),  and 
T,  Nicoeenaia  (Sismonda).  But  in  Toxaster  oblongua  (Deluc)  and 
21  Verany  (Sismonda)  they  are  nearly  as  dissimilar  as  they  are  in 
Hemipneuates  radiatua  ;  and  in  the  species  now  to  be  described  the 
antero-lateral  ambulacra  have  dissimilar  avenues,  and  the  postero- 
laterals nearly  similar  ones.  Unless  the  Toxaster  ohUniguSy 
T.  Mauliniy  T,  semiatriatua,  and  T.  Verany  be  regarded  as 
species  of  Hemipneiiatea,  and  the  name  Toxaster  be  confined  to 
those  species  resembling  T,  complanatua  in  the  arrangement  of  the 
pores,  Qu  which  case  my  new  species  would  become  the  type  of  a 
new  and  intermediate  genus,)  these  two  groups  must  be  considered 
as  forming  but  one  natural  genus.  Such  indeed  is  the  view  that  I 
take  of  the  assemblage,  and  the  name  H&mipneuateay  as  the  older 
iq>pellation,  had  best  be  retained  for  it. 

The  H&mipnevMea  Ghxenovii  has  a  regularly  cordate  outline 
truncated  posteriorly.  It  varies  greatly  in  degree  of  tumidity,  but 
appears  always  to  present  a  high  apex  and  liinder  half,  whilst  the 
portion  in  front  of  the  centre  declines  with  a  gentle  curve,  and  is 
divided  into  two  tumid  cheeks  by  the  rather  deep  and  wide  but 
not  abruptly  margined  central  fuiTow.  The  hinder  extremity  is 
perpendicularly  truncate,  and  bears  the  vent  at  about  lialf  the  height 
of  the  back.  The  mider  surface  is  flattened,  but  very  slightly 
convex,  and  rounded  at  the  side.  The  mouth,  wliich  is  transversely 
oblong,  is  placed  in  a  depression  very  near  the  anterior  margin, 
opposite  to  the  anteal  furrow. 

The  ambulacra  require  to  be  separately  described.  Tlie  odd  one 
is  one  third  wider  than  the  laterals.  It  preserves  nearly  an  equal 
width  throughout,  and  is  composed  of  plates  which  become  con- 
tracted vertically  throughout  its  upper  half  Out  of  about  37  plates 
seen  in  each  of  its  two  series,  the  lower  seven  are  square  or  oblong, 
and  large.  They  are  each  perforated  near  theu'  outer  and  lower 
comers  by  a  pair  of  minute  approximated  pores.  In  the  naiTOW 
plates  above  these  a  very  curious  change  takes  place  in  the  avenue 
arrangements  for  the  pairs  of  pores ;  all  become  conspicuous,  are 
alternately  approximated,  and  set  widely  apart ;  the  latter  pairs 
each  consisting  of  a  long  outer  pore  and  a  short  inner  one.     Inside 
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of  the  pores  there  is  a  Y&ry  small  tubekde  or  two  on  each  plate^ 
the  rest  of  the  sur&ce  being  covered  by  minute  and  closely  set 
granulations  ranged  in  transverse  rowa  The  antero-lateral  am- 
bulacra are  midepressed  and  superficial,  and  exhibit  a  slight  and 
graceful  curve ;  they  are  composed  of  an  inner  series  of  minute  and 
approximated  pairs  of  pores  and  of  an  outer  or  hinder  series,  in  which 
the  pores  of  each  pair  are  widely  separated  and  unequal  (the  outer 
ones  being  longest),  and  connected  by  a  shallow  groove.  There  are 
about  30  pairs  of  pores  in  the  petaloid  portion  of  each  series ;  the 
petals  gradually  become  narrow  and  cease  about  half  way  down 
ihe  sidea  In  the  postero-lateral  ambulacra,  the  petals  are  also 
plane  and  undepressed,  but  are  more  regularly  lanceolate  in  shape, 
in  consequence  of  the  two  series  of  pairs  of  pores  in  each  being  of 
nearly  sindlar  structure  and  but  slightly  unequal  in  widtL  There 
are  about  18  pairs  in  each  petaloid  avenue.  A  few  tubercles  are  seen 
upon  the  lateral  ambulacra.  On  the  interambulacral  spaces  they 
aie  nradi  more  numerous,  though  set  well  apart  and  much  larger. 
Tbeiy  are  largest  on  the  anterior  segments,  where  they  have  wide 
areolasi  Their  interstices  over  the  whole  of  the  test  are  occupied 
by  minute  granules,  which  are,  however,  not  so  small  or  so  regu- 
larly arranged  as  those  on  the  odd  ambulacral  plates.  On  the 
under  sur&ce  the  tubercles  are  confined  for  the  most  part  to  the 
interambulacral  spaces,  and  are  especially  numerous,  regular,  and 
closely  set  on  the  ovato-lanceolate  post-oral  space  formed  by  the 
inferior  portion  of  the  hinder  interambulacrum.  Tliis  space  exhibits 
a  prominent  caudal  gibbosity.  The  tubercles  are  minute  and  per- 
forated ;  they  axe  elevated  upon  crenulated  bosses.  The  spines  are 
unknown. 

The  apical  disk  ds  small,  and  is  composed  of  four  perforated 
genital  plates,  the  perforations  of  which  are  approximated.  In  the 
midst  of  them  is  seen  the  madreporiform  body.  A  fifth  genital 
plate  is  imperforate.  The  five  ocular  plates  are  all  perforated,  but 
very  minute. 

The  larger  of  the  two  specimens  figured  measures  1  -j^  inch  in 
length,  the  same  in  breadth,  and  one  inch  in  height.  The  smaller 
is  1  T^  inch  in  length,  the  same  in  breadth,  and  /^ths  of  an  inch  in 
height 

Locality  and  Geological  Position.  The  Greensand  of  Blackdown 
in  Devonsliire,  a  formation  whose  geological  horizon  is  probably 
about  the  junction  of  the  Gault  and  Upper  Greensand,  if  it  be 
not  a  local  condition  of  the  Gault  itself.  The  specimens  described 
are  in  the  Museum  of  Practical  Geology. 
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Explanation  op  Plate  V. 

Figs.  L  2.  3.  and  4.  Bepretent  various  views  of  the  more  tumid  variety. 

Fig.  5.  Is  a  profile  of  the  depressed  form. 

Fig.  6.  Ambulacral  and  interambolacral  plates  from  the  postero-lateral  segment 

Fig.  7.  Arrangement  of  the  pores  in  the  ambolacral  avenues  and  structure  of  the 
apical  disk. 

Figs.  8.  9.  and  10.  Illustrations  of  the  dispositions  of  the  pores  in  the  anteal  am- 
bulacrum. 

Figs.  11.  and  12.  Primary  tubercles  and  granules,  magnified. 

Note  on  another  British  species  of  Heuipseustes. 

In  lists  of  British  fossils  from  the  Lower  Greensand  a  **  Spatangtu  comphnatus**  is 
often  mentioned,  and  referred  to  as  the  Holaster  or  Taraster  complanatus  of  the  Neocomien 
of  the  Continent,  a  species  upon  which  much  stress  has  been  hiid  by  those  geologists  who 
have  described  foreign  localities.  In  Mr.  Morrises  catalogue  the  Hobuter  complanatua  is 
made  synonymous  with  the  Spatangus  retusus  of  Lamarck  and  Goldfuss,  and  the  SpatanguM 
argiUacetu  of  Phillips,  which  last-named  fossil,  judging  fVom  the  figure  given  in  the 
**  Geology  of  Torkshire,''  was  an  Ananchytes  of  the  subgenus  Holaater,  The  Upper  Green- 
sand  of  Wilts,  the  Gault  of  Speeton  and  Folkestone,  and  the  Lower  Greensand  of  Kent 
and  Ilants  have  been  enumerated  as  formations  in  which  the  supposed  **  HoUuUr  com- 
pkmattts  "  is  found.  Li  Dr.  Mantell*s  Medals  of  Creation  (p.  355.  lign.  84.)  there  is  mdeed 
a  figure  of  **  Spatangus  complanatHs,  Chalk  Marl,  Jlamsey,**  which,  being  evidently  a 
representation  of  the  true  species  of  that  name,  might  seem  to  imply  not  only  ^Mit  it  is 
really  British,  but  also  that  in  England  it  is  found  in  a  very  difierent  geological  position 
than  on  the  Continent  But  a  comparison  of  the  figures  in  question  with  those  in  Plate  2. 
of  the  **  Echinodermes  Suisses  "  shows  that  they  are  copies  or  tracings  of  the  excellent 
representations  of  Neocomien,  ie.  Lower  Greensand  examples,  given  by  Agassix  in  that 
valuable  work.  Probably  Holaster  subglobosus  was  the  species  intended  by  Dr.  M^n^l, 
and  really  found  by  him  in  the  Chalk  Marl  of  Hamsey.  The  specimens  which  have  been 
mistaken  for  Toxaster  complanatus  in  the  Wiltshire  Greensand  were  possibly  my  Hemi- 
pneusies  Grccnovii;  those  that  I  have  seen  so  called  from  the  Gault  belong  to  more  than 
one  species  of  Ifcmiaster,  and  that  from  the  Speeton  clay  was  either  a  Holaster  or  a 
Curdiitster  crushed.  I  have  also  seen  examples  of  CardiaaUr  Bvnstedi  marked  Sputangns 
complanatus  or  S.  retusus. 

I  can  find  no  evidence  whatsoever  of  the  occurrence  of  the  true  Toxaster  (i.e.  Hemi- 
pncustes,  as  now  redefined)  complanatus  in  Britisli  strata.  Very  distinct  sea-urchins, 
members  of  no  fewer  than  four  diflferent  genera,  have  been  intended  hy  tliat  name  in 
British  lists. 

One  of  these,  a  Lower  Greensand  species  referred  to  by  Dr.  Fitton,  is  really  a  Hcmi- 
pneustes  of  the  section  Toxaster.  It  differs  however  specifically  from  any  known  species, 
and  I  have  nanied  it  Hemii'Nei;ste.s  (Toxaster)  Fittoni. 

It  has  t]:e  test  tumid,  ovate,  depressed  above,  rounded  inferiorly,  with  a  shallow  anteal 
sulcus.  The  lateral  ambulacra  are  partially  petaloid,  and  in  that  portion  of  their  length 
lodged  in  verj'  slight  depressions.  The  avenues  of  pores  in  the  odd  ambulacrum  are  placed 
rather  widely  apart  Those  of  the  antero-latenil  ambulacra  are  slightly  sinuous,  and  the 
outer  ones  are  very  slightly  broader  than  tlic  inner.  There  are  about  36  pairs  of  pores  in 
the  petaloid  part  of  each  row.  The  postero-lateral  ambulacra  are  much  shorter  and  more 
symmetrical,  and  have  about  16  pairs  of  pores  i:i  their  petaloid  parts  of  each  row.  The 
tubercles  on  the  plates  are  small,  pretty  equal,  and  scattered  profusely. 

The  dimensions  of  a  moderately  large  specimen  arc  one  inch  and  y\jths  in  length,  one 
inch  and  -n^ths  in  breadth,  and  ten-twelfths  of  an  inch  in  height 

In  the  Museum  of  Practical  Geology  is  a  specimen  from  Horseledge  Point,  near 
Shanklin,  Isle  of  AVight,  presented  by  Dr.  Fitton,  and  another  from  Ilythe,  presented  by 
Mr.  II.  B.  Mackeson  ;  both  from  the  I>ower  Greensand. 

October,  1852.  Edward  Forbes. 
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Decade  IV.    Plate  VI. 


A9ANGHTTES   OVATA. 

[Genus  ANANCHYTES.  Lamabck.  (Sab-kingdom  Hadiata.  Class  Echinodermata. 
Order  Echinoidea.  Family  Ananchytidae.)  Body  suborbicular ;  oblong  or  obscurely 
cordate,  tumid;  with  homogeneous  ambulacra,  convergent  on  the  vertex,  all  plane  or 
with  the  anterior  ambulacrum  in  a  shallow  furrow.  No  fascioles.  Vent  terminal,  marginal 
or  supra-marginal.  Apical  disk  elongated  and  composed  of  four  perforated  genital  and 
five  perforated  ocular  plates.  Tubercles  perforate ;  their  bosses  crenulate.  Spines 
minute.     No  dental  apparatus. 

Subgenus  Ananchttes.    Body  ovate  or  orbicular ;  vent  infra-marginal] 

Diagnosis.  A,  ambitu  ovato  seu  orbicularly  antice  rotundato ;  testd 
aUd  tumidd,  ano  infra-marginali, 

FoBMA  a,  o/to,  hemispherical  ambitu  ovato. 

Ananchytes  OVATA  and  conoidea,  Auctorum. 
FoBMA  j3,  (a/to)  elongata,  superne  depressa,  ambitu  ovato, 

Ananchytes  striata,  Auct.  ?  OVATA  pars. 
Forma  7,  alta  siqyeme  depressa,  ambitu  orbiculari. 

Ananchytes  gibba,  Agassi z. 
FoRSLA  I,  subglohidaris. 
Forma  «,  alta,  conica, 

Ananchytes  conica,  Agassiz.     A.  pyramidata,  Portlock. 

Synonttms.  Echinocorys  vulgaris^  Breyn.  Sched.  de  Echinis.  p.  58. 
pi.  3.,  f.  1.  2.  (1722.) 

Echinocorytes  ovatiiSy  Leske  ap.  Klein.  Nat.  Disp.  Echin.  p.' 178, 
pi.  53,  f.  3.,  also  Echinocorytes  pustidosus,  p.  180,  pi.  16,  f.  A.  B.  Echino- 
corytcs  scutatu^,  p.  175,  pi.  15.  A.  B.,  and  pi.  42,  f.  4.  Echinocorytes  minor, 
p.  183,  pi.  16,  C.  D.,  and  17,  a.  b.  (1778.) 

Echinus  ovatus,  scutatus  and  pustuhsus,  Linnasus. 

Ananchytes  ovata,  stiiata,  gibba, pustulosa  and  semiglobusJjA3LkRCK.  An. 
sans  Vert.  vol.  iii.,  p.  25,  27. 
•  Ananchytes  ovata,  cofioidea,  striata,  gibba,  pustulosa,  hemispharica,  semi" 
globus  and  corculum,     C.  Desmoulins,  Etudes  sur  les  Ech.,  p.  368-376. 

Ananchytes  ovata,  gibba,  striata,  Gravesii?  semiglobus  and  conica^ 
Agassiz.  Cat.  Syst.,  and  Agassiz  and  Desor,  Cat.  Raisonn6  des  Echinides^ 
in  Ann.  des  Sciences  Nat.  3d  series,  Zoologie,  vol.  viii.  p.  30, 

[iv.  vL]  4  a 
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Anand^fiu  avaia.  GtOldfuss,  Petref.  Gknn.,  p.  145|  pL  44^  f«  1. 
Bbohn,  Letlim.,  t.  29,  £  28.  HuoroER,  Leth.  Saec  p.  93,  t.  2^  f.  8. 
Gkimiti^  GrmndriM  der  Vent.,  p.  332,  t.  22,  f.  19.  Cut.  and  Baoircv. 
GeoL  Pftrit,  p.  15  and  390,  pL  5,  il  7.  A.  B.  C.  Maittsll,  Medals,  p.  349. 
lign.  79.  PoBTLOCK,  Rep.  GeoL  Londonderry,  Sec,  p.  354^  pL  17,  f.  3.  and 
18,  f.  2.  PiCTET,  Traits  Elcm.  voL  iv.  pi.  5,  f.  3.  Aoabsiz,  Ediin. 
Snis.  1.,  p.  30,  pL  4,  f.  9,  4, 6,  (var.  eotnea).  Si8X02a>A,  Ech.  Fobs.  Niiau, 
p.  13.    BoEMEB,  Nord.  Dcutsch.  EIreidc  Gcb.,  p.  35. 

Ananekyte$  Oriata,  Goldfuss,  Pet.  Germ.,  p.  145,  plate  44,  fig.  8,  a.  f. 
Grateloup,  Ours.  Fobs.,  p.  60,  pL  2,  f.  9. 

Ananekyiet  eanoidea.  Gtoldfuss,  Pet.  Germ.,  p.  148^  pL  44,  £  2,  a.  b.  c 
Grateloup,  Ours.  Foss.,  pi.  2,  f.  8. 

AMonekyteg  hemisph^trica.  Cdv.  and  Bboxon,  Gcol.  Paris.,  p.  390,  pL  5, 
f.  8,  A.  B.  C. 

Ananekyte9  eorctdum,  Goldfuss,  Pet.  Germ.,  p.  147,  pL  45,  f.  2, 
a.  b.  c. 

EchiiUUs  scuiahts.    Schlotiieim,  Petref.  p.  319. 

Eekinoeorys  scutaiu9,    Parkinson,  Org.  Rem.  vol.  iii.  pi.  2,  f.  4. 

Echinoearyt  $cutaius  avaivs,    Mantell,  Geol.  S.  £.  Eng.  p.  378. 

AnanekyteM  creioius.    Mantell,  Wonders,  p.  31 1,  t  52,  f.  5. 

Galea  otatus.    Smith,  Strat.  S^st.  p.  21.  Upper  Chalk  Plate,  fig.  10. 

Aft^  many  attempts  to  frame  a  concordance  of  the  synonyms  of 
this  well  known  Echinite,  I  have  been  obliged  to  give  up  in 
despair,  and  even  to  displace  their  chronological  order.  In  the 
above  catalogue,  which  might  be  swelled  to  three  times  its  dimen- 
sions by  useless  references  to  mere  mentions  of  this  species,  I  have 
placed  in  first  rank  the  references  to  Brej-n  and  Leske,  since  to 
them,  and  especially  to  the  figures  of  the  last-named  author,  all 
subsequent  writers  refer  back.  Next  in  order  I  have  placed  the 
references  (in  lump)  to  Lamarck,  Dcsmoidins,  and  Agassiz,  authors 
who  have  given  catalogues  of  species,  and  whose  lists  in  this  case, 
according  to  my  views,  resolve  themselves  into  a  multiplicity  of 
names  for  the  varieties  of  one  tiling,  names  too  which  cannot  be  well 
reconciled  with  each  other.  Lastly,  follow  references  to  authors 
most  of  whom  have  given  original  figures  of  the  species,  in  one 
variation  or  other,  ranked  in  general  in  order  of  importance  of 
quotation  rather  than  priority  of  date.  All  the  figures  cited  in 
these  synonyms  are  preceded  by  a  very  good  representation  given  by 
Dr.  Plot  in  his  Natural  History  of  Oxfordshire  (1677),  delineating 
a  fliint  cast  of  one  of  the  ordinary  forms  of  this  Echinite. 

It  is  to  be  regretted  that  the  original  appellation  given  to  this 
fossil  by  Breyn,  who  styled  it  Echinocorya  wlgaris,  and 
figured  it  much  better  than  Leske  did,  was  not  retained.    Now, 
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however,  it  is  best  for  the  oonyenienoe  of  scieiioe  to  preserve  the 
Lunan^uui  name  Ananchytea  avata^  although  originally  given  to 
one  of  the  varieties  only.  Lamarck's  names  seem  to  be  little  better 
than  80  many  designations  for  Leske's  figures,  not  one  of  which,  in 
this  instance,  deserves  to  be  separated  from  the  others  as  the  type 
of  a  distinct  species. 

GoldfiiBS  gave  admirable  representations  of  what  seemed  to  him 
to  be  three  or  four  distinct  specific  types,  and  applied  to  them  in 
two  instances  the  names  used  by  Lamarck. 

Agassiz  and  Desor  admit  eight  species  of  Ananchytea^  using  the 
generic  term  in  its  most  restricted  sense.  As  all  but  two  of  these 
are  types  of  which  good  figures  are  published,  and  as  I  consider  all 
of  them,  except  sulcata,  to  be  probably  varieties  of  one  species,  it 
is  desirable  that  a  few  critical  remarks  should  be  made  upon  the  list 
given  by  the  distinguished  naturalists  just  mentioned. 

For  Ananchytea  ovata  (Lamarck)  they  refer  to  Gk)ldfuss's  figure 
designated  by  the  same  name.  This  is  my  Forma  a,  and  may  be 
considered  as  the  normal  type  of  the  spedes.  The  figure  in  Leske's 
work  referred  to  by  Lamarck  as  the  representation  of  his  ovatua  is 
not  exactly  this,  but  one  of  the  connecting  links  between  my 
Forma  a  and  Fomia  t.  Tlie  Ananchytea  corculum,  judging 
either  from  the  old  figures  of  Leske  or  the  excellent  ones  of  Gk)ld- 
fbss,  is,  it  seems  to  me,  the  young  of  this  form.  I  have  received 
under  the  MS.  name  of  Ananchytea  Bayjieldi  a  similar  yoimg 
specimen.  Portlocks  fii'st  examples  of  Ananchytea  ovata  are  of 
the  normal  type. 

The  second  species  in  the  ''  Catalogue  Raisonne,"  Ananchytea 
gihba  (Lamarck),  is  identified  by  Agassiz  and  Desor  with  the 
A.  ruatica  of  Defrance,  and  for  a  figure  they  refer  to  A,  atnata  var. 
aubglohoaa  of  Goldfuss  ;  that  figure  represents  an  example  of  my 
Forma  y  ;  not,  however,  of  the  extreme  type  of  that  variation,  but 
rather  of  a  specimen  inclining  towards  Foivna  /3.  The  figure  in 
Leske,  referred  to  with  a  query  by  Lamarck,  is  still  more  near  /3, 
or  rather  is  between  /3  and  a. 

The  third  species  in  the  "  Catalogue  Raisonne "  is  Ananchytea 
atriata  (Lamarck).  In  collections,  full-bodied,  long-topped,  and 
comparatively  smooth-sided  Ananchytea  are  usually  labelled  with 
this  name.  Ananchytea  conoidea  and  atriata  var,  onarginata  of 
Qoldfuss  are  referred  to  it ;  the  former  is  a  lofty  example  of  my 
variation  /3,  the  latter  a  specimen  intermediate  between  fi  and  a.  The 
A.  conoideua  of  Portlock  is  truly  this  form ;  the  A.  heraiaphcerica 
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of  Brongniart  is  intermediate  between  it  and  the  normal  typa  The 
A.  pustulosa  of  Lamarck,  founded  on  a  figure  by  Leske,  should 
Burely  rather  be  referred  to  a  specimen  intermediate  between  a 
and  f,  and  nearest  a. 

The  fourth  species,  Aiw/iichytea  Oiuvesii  of  Desor,  has  never  been 
figured  or  described  at  length,  but  from  the  brief  note  concerning  it 
I  think  it  may  prove  to  be  a  form  intermediate  between  fi  and  >. 

The  fifth,  A.  tuhercidata,  Defrance,  is  probably  truly  distinct. 

The  sixth.  A,  aenxifjlohiia  (Lamarck),  seems  to  be  an  intermediate 
form  between  «  and  f,     The  figure  in  Leske  is  that  of  a  young  «. 

The  seventh,  A,  canwciy  Agassiz,  has  its  extreme  form  in 
pyramidata  of  Portlock,  and  its  variation  jvassing  into  the  normal 
type  through  the  Ananchytes  ovata  figured  in  Part  I.  plate  4, 
figs.  4-6,  of  the  Echinotlermes  Suisses, 

The  abundance  of  this  Ananchytes  in  our  Up[>er  Chalk,  and  the 
fine  state  of  preservation  in  which  they  are  usually  found,  has 
enabled  me  to  examine  minutely  and  compare  a  great  number  of 
specimens ;  an  inquiry  the  more  desirable,  as,  according  to  some 
naturalists,  and  those  of  high  repute,  there  are  many  species  of  the 
strict  ATianchytes  type,  allies  of  A,  ovata,  whilst  the  experience 
of  British  collectors  would  rather  incline  in  favour  of  the  view  that 
we  have  but  a  single  species,  exliibiting  numerous  variationa  To 
this  last  view  I  feel  compelled  to  assent,  for  however  distinct  the 
forms  termed  ovata,  gihba,  striata,  seml-ylobu^,  conica,  &c.,  may 
seem  when  selected  and  contrasted  in  the  cabinet,  every  one  of 
them  is  linked  with  tlie  othei-s  by  the  most  delicate  shades  of 
gradation.  Neither  in  degree  of  elevation,  rotundity,  flatness 
of  base,  or  curve  of  back,  smoothness  or  roughness,  can  I  find  any 
constant  character.  Scarcely  two  individuals  out  of  more  than  a 
hundred  examples  now  before  me  exhibit  the  same  proportions 

The  specimens  vary  in  outline  (^f  base  from  ovate  or  oblong  to  nearly 
round,  and  in  outline  of  back  from  that  of  a  depressed  oblong 
hemisphere  to  an  abruptly-sided  pyramid.  They  vary  also  in  degree 
of  granulation  of  surface,  in  the  number  of  primaiy  tubercles,  and 
in  the  height  of  the  ambulacral  and  interambulacral  plates.  The 
nxunber  and  proximity  of  pores  in  the  avenues  increase  with  age. 

In  a  well-grown  adult  example,  above  2^  inches  in  height,  the 
dorso-lateral  plates  of  the  ambulacra  are  between  40  and  50  in 
nxunber,  and  of  the  inter-ambulacra  about  half  that  amount.  In  a 
specimen  1  inch  ^  in  height  the  number  of  the  ambulacral  plates 
is  under  30,  and  of  the  inter-ambulacrals  half  that  amount     The 
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differenoeB  in  the  number  of  the  plates  of  the  inferior  bui£bu»  are  not 
togveai 

The  ambolacra  are,  dorso-laterally,  at  abont  the  centre  of  the  side% 
in  breadth  to  the  interambulacra  as  1-3.  This  proportion  varies 
a  little  in  different  specimens^  but  -without  much  regard  to, the 
general  contour.  Except  in  size,  they  exactly  resemble  the  ambu* 
laerals.  On  the  upper  third  of  the  test  they  are  small,  short,  and 
dosely  set ;  then  gradually  become  taUer  down  the  sides  and  as 
they  approach  the  margin.  They  and  the  interambulacrals  are 
similarly  ornamented  with  minute  scattered  primary  taberdes^ 
each  of  which  is  perforated  and  set  upon  a  boss  with  a  crenulated 
summit.  On  a  large  interambulacral  plate  in  one  of  the  rougher 
varieties  I  have  counted  as  many  as  fifty  tuberdes,  and  yet  they 
appear  wide  apart.  The  intex^pace  is  studded  with  scattered 
miliary  granules  forming  imperfect  rings  around  the  tubercles 
In  an  individual  of  one  of  the  smoother  varieties  there  may  not  be 
more  than  about  fifteen  tubercles  upon  the  corresponding  plate. 
The  pairs  of  pores  occupy  each  an  ambulacral  plate,  and  are  placed 
near  its  centre,  slightly  oblique,  a  very  shallow  groove  oonnectiDg 
the  one  pore  with  the  other.  In  consequence  of  their  doseneas 
they  are  conspicuous  near  the  apical  disk,  but  are  inconspicuous  on 
the  side& 

The  base  varies  in  degree  of  flatness,  and  specimens  are  occa- 
sionally found  remarkably  roimded  at  the  margins ;  usually,  how- 
ever, it  presents  an  extensive  flattened  surface.  At  one  extremity 
of  it  is  seen  the  longitudinally  elliptical  vent,  near  the  other  the 
transversely  oval  mouth.  The  space  between  the  mouth  and  vent 
is  plane,  and  occupied  by  the  subanal  plates  of  the  posterior  inter- 
ambulacral segment.  There  are  about  six  of  these  plates  in  each 
alternate  row,  and  their  inner  margins  are  curved  hindwards. 
They  are  covered  with  tubercles,  thickly  set,  and  consequently  con- 
trasting with  the  bordering  inferior  ambulacral  plates,  which  are 
minutely  granulated  but  not  tuberculated,  and  present  the  aspect  of 
a  lanceolate  rough  space  or  elongated  escutcheon,  the  base  of  which 
is  formed  by  a  raised  ovate  leaf  like  space  in  firont  of  the  vent, 
marking  the  position  of  internal  buttresses.  The  tubercles  on  the 
anterior  portion  of  this  space  are  smaller  than  those  of  its  hinder 
half  and  than  those  of  the  escutcheon  that  embraces  it.  They  are 
also  more  scattered,  and  are  more  separated  by  minute  granules. 
The  postero-lateral  ambulaerals  in  their  basal  portion  are  elongated 
to  reach  the  mouth,  and  their  plates  become  longer  and  somewhat 
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polygonal,  so  thftt  the  pores  are  more  cUstaQi  than  thejr  are  on  the 
sides  and  margin.  The  other  ambulacFa^  in  conseqnenoe  of  the 
exceedingly  exoentric  position  of  the  month,  near  whudi  they  widen 
ont,  axe  mnch  shortened  and  doae  set  below,  and  the  pores  of  all 
five  in  the  immediate  neighbourhood  of  the  mouth  finm  a  sort  of 
irregular  star,  the  longest  rays  of  which  are  formed  by  the  buccal 
extremities  of  the  antero-kteral  ambulacra.  The  mouth  ia  lodged 
in  an  oblique  depression  ;  its  lips  are  thickened ;  the  hinder  one  is 
highest,  but  does  not  overkp.  The  vent  is  set  obliquely  and  sub- 
marginally. 

The  apical  disk  is  mudi  elongated.  It  is  composed  of  firar  large 
and  perforated  genital  plates  (the  fifth  is  usually  obsolete)  and  five 
large  oculars ;  of  the  two  anterior  genital  plates,  the  right  one  is  the 
largest,  in  consequence  of  its  including  the  madreporiform  body  in  its 
constitution.  This  organ  is  not  conspicuous,  but  under  the  lens 
its  punctations^  which  are  exceedingly  minute,  may  be  detected. 
Of  the  two  hinder  genital  plates,  the  left  one  is  largest.  They  are 
all  polj^naL  Of  the  ocular  plates,  the  two  antero-laterals  are 
much  larger  than  the  other  three  plates.  The  eye  perforations 
are  marginal;  the  genital  holes  sub-central  All  the  plates  are 
thickly  covered  with  granules  and  bear  a  few  tubercles.  On  flint 
casts  the  position  of  the  central  portion  of  the  apical  desk  is  marked 
by  a  space  included  within  an  oblong  groove.  This  groove  is 
caused  by  the  impressions  of  the  walls  of  a  solid  oblique  tube-like 
body  projecting  from  the  inner  surface  of  tlie  apical  disk  into  the 
cavity  of  the  test,  and  directed  backwards.  This  organ  appears  to 
me  to  be  the  sand  canal,  and  is  connected  with  the  madreporiform 
plate.  On  flint  casts  the  pores  of  tlie  avenues  are  seen  strongly 
projecting,  and  on  each  side  of  the  vent  is  a  shallow  groove  mark- 
ing the  place  of  internal  strengthening  buttresses. 

The  following  table  exhibits  the  comparative  measurements  in 
inches  and  the  configuration  of  the  doi*sal  contour,  in  seventeen 
examples,  all  diflering  strikingly  from  each  other. 


Spe- 
cimen. 

Height. 

Length. 

Breadth. 

I'orm  of 

hinder  dorsnl  inter* 

anibulacral  area. 

Contour  of 
the  dorsal  surfiice. 

1 

2 

2A 

9  7 

Rounded 
Cari  Dated 

Very    wide     and 
flattened. 

Wide  and  flat. 
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.r 

migiit. 

Length. 

BrraJlh. 

Form  of 
hindLT  dorsiil  inWr 

Contour  of 

3 

2A 

3A 

3 

Carinated 

Wide  nud  ratber 
flat. 

4 

2A 

3A 

2A 

Carinnted       - 

Wide     and     very 

flat. 

5 

2A 

3A 

2A 

Much   Carina- 
fed  and  ele- 
vated. 

Gently  dedining 
from  apex. 

6 

2ft 

2A 

2,V 

RounJrd 

Gently  curving. 

7 

2A 

2ft 

2A 

Carinatetl 

Gently  curving, 

8 

iH 

2H 

2A 

Carinated 

Flattened  slightly. 

9 

lA 

2A 

Mi 

Carinated 

Flattened. 

10 

IH 

^tV 

2tV 

Carinated 

Gently  curving, 
and  slightly 
flattened. 

11 

2A 

2A 

2,V 

Carinnted 

Curving. 

12 

2A 

2A 

2W 

Carinated       ■ 

Flatloned. 

13 

2A 

3tV 

2t^ 

Carinnted 

Rapiilly  curving, 
and       flattened 

behind. 

14 

2A 

2H 

2A 

Sub-carinated 

{Tumid  below,  and) 
CodIc  above. 

15 

2A 

2K 

2A 

Carinated 

(Tnmid  below,  and) 
Conic  above. 

16 

lA 

Itv 

'.«. 

Carinated 

Conical,  with 
slightly  curved 
sides. 

17 

2A 

2i^ 

I A 

Sub-carinated 

Pyramidal,  with 
straight  sides. 

The  last  specimen  in  this  table  is  the  original  example  of  AtuiU' 
ckytes  pyramidata  of  Portlodi,  and  the  most  extreme  of  all  the 
varieties. 

Locality  and  Oeological  Position.  A.  ovata  is  a  characteristic 
fossil  of  the  White  Chalk,  and  is  found  abundantly  in  the  south-east 
of  England,  especially  in  Kent,  Surrey,  Sussex,  and  the  Isle  of  Wight. 
It  occurs  in  both  middle  and  lower  parts  of  the  series.  Forma  i 
svhglobularie  and  $  Btjiata  are  prevalent  in  the  Lower  Chalk.    In 
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Ireland  Colonel  Porilock  observed  Forma  a.  ovata  to  be  charao- 
teristic  of  the  lower  beds  there.  In  England  that  variety  is  chiefly 
from  the  upper  beds.  All  the  varieties  oocur  as  flmt  casts  among 
graveL 

Specimens  with  slightly  tumid  plates  from  County  Derry'in 
Ireland  were  referred  by  Portlock  to  the  Ananckytes  aulcatiisjoi 
Qoldfuss,  a  Maestricht  species.  They  are,  however,  unquestionably 
only  peculiar  examples  o{  A.  ovatus.  The  supposed  British  Hemi- 
pneustes  radiatus  recorded  by  Dr.  Mantell  is  only  Ananckytes 
ovatuSy  as  the  original  examples  in  the  British  Museum  show. 


Explanation  of  Plate  IV. 

Eigs.  1.  2.  and  3.  Different  views  of  an  example  of  the  common  Forma  a. 

Fig.  4.  Forma  c  pyramidatus  fh)m  the  original  specimen. 

Fig.  5.  A  very  unsymmetrical  example  of  Forma  i. 

Fig.  6.  A  similar  example  more  tumid  in  outline. 

Fig.  7.  A  subglobular  specimen,  Forma  9. 

Fig.  8.  A  much  elongated  example  of  Forma  i3. 

Fig.  9.  A  verj  elevated  example  of  Forma  7. 

Fig.  10.  The  plates  of  the  apical  disk. 

Fig.  1 1.  The  interior  impressions  of  the  apical  disk  as  seen  upon  a  flint  cast,  showing  the 

furrow  indicating  the  position  of  the  base  of  the  sand  canaL 
Fig.  12.  Ambulacral  and  interambulacral  plates  from  near  the  apex. 
Fig.  13.  Similar  plates  from  the  sides. 
Fig.  14.  Tubercles  and  granules  of  the  upper  sur&ce. 
Fig.  15.  Tubercles  and  granules  of  the  lower  surface. 

October,  1852.  Edward  Forbes. 
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Decade  IV.    Plate  VII. 


AHAHGHTTES  (HOLASTER)  SUBOLOBOSA. 

[Genus  AN ANCHYTES.  Lamarck.  (Sub-kingdom  Radiata.  C\tt5s  Echinodermata. 
.  Order  Ecliinoidea.  Family  Ananchytidae.)  Body  orbicular,  oblong,  or  obscurely  cordate, 
tumid ;  with  homogeneous  ambulacra,  convergent  on  the  vertex,  aH  plane,  or  vidi  the  an- 
terior.  ambulacrum  in  a  shallow  furrow.  No  fascioles.  Vent  terminal,  marginal  or 
sopni-marginal.  Apical  disk  elongated,  and  composed  of  four  perforated  genital  and 
five  perforated  ocular  plates.  Tubercles  perforate,  their  bosses  crenulate.  Spines 
minute.    No  dental  apparatus. 

Snb-genos  Holastbb.    Body  cordate.    Vent  terminal  and  supra-mafginaL] 

Diagnosis.  A.  ambitu  suhcordato;  testd  crassd,  tumidd,  UUeribus 
rotundatis. 

Forma  a,  Nbrmalis,  tumida^  cordata, 

FoRSiA  )9.  Uxpansa,  depressa, 

Ananchttes  spatangiformis,  RoEMERy  Norddeutsch.  Kreide  Greb^, 
p.  35,  pi.  6,  ^g.  19. 

Forma  y.   Globosa,  suborbicularis. 

Forma  8.    Cordata,  tumida,  antice  sulcata, 

Synoxyms. — Spatangus  subglobosu^,  Leske  ap.  Klein,  Nat.  Disp. 
Echin.,  p.  240,  pi.  54,  f.  2,  3.  (1778.)  Defrance,  Diet.  Sc.  Nat,  vol.  i., 
p.  94.  GoLDFUSS,  Petrefacta  Germanica,  p.  148,  pi.  45,  f.  4.  Desmoulins, 
Tabl.  Synopt.,  p.  398. 

Echinus  subglobosus,  Gmelin. 

Holaster  subglobosus,  Agassiz,  Prod*  in  Mem.  Soc.  d'Hist.  Nat.  de  Neu- 
chatel,  p.  183.  Echin.  Suisses,  pt.  i,  p.  13,  pi.  2,  hg,  7,  9.  Roemer, 
Norddeutsch.  Kreide  Geb.,  p.  34.  Reuss,  Boehm.  Kr.,  p.  57.  Sismonda, 
Ech.  Foss.  Nissa.,  p.  5.  Agassiz  and  Desor,  Cat.  Raisonn6  des  Echinides, 
Ann.  des  Sc.  Nat.,  3d  ser.,  vol.  viii.  p.  27.  Dixon,  Geol.  Sussex,  p.  341, 
pi.  2,  f.  2.  and  1  and  2. 

The  figures  given  by  Leske  of  this  well-known  Echinite  were 
sufficiently  characteristic  to  prevent  the  commission  of  many  sub- 
sequent errors.  Lamarck,  however,  applied  the  name  to  a  tertiary 
fossil.  Since  his  time  palaeontologists  have  been  content  to  preserve 
Leske's  name  for  this  species. 

[IV.  vii.]  4  H 
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The  body  varies  in  outline  from  broadly  sub-cordate  to  sub- 
orbicular,  and  from  depressed  to  spheroidal.  The  ambulacra  are 
regularly  radiate  and  linear  lanceolate,  the  apices  of  the  three 
anterior  ones  converging  at  some  small  distance  fr*om  those  of  the 
two  posterior  dnes,  which  meet  at  their  tips  very  closely.  The 
breadth  between  the  avenues  of  pores  is  nearly  equal  in  all,  but 
the  breadth  of  the  double  series  of  ambulacral  plates  is  greater  in 
the  lateral  ones  than  in  the  odd  or  anterior  ambulacrum.  Of  the 
interambulacra,  the  hinder  or  odd  one  and  the  antero-laterals  are 
narrower  than  the  postero-laterala  In  the  uppermost  portion  of 
each  ambulacrum  the  plates  are  broad  and  very  short,  and  five  of 
them  go  to  the  breadth  of  an  interambulacral  plate ;  but  about 
half  way  down  the  sides  they  widen  out,  and  near  the  turn  of 
the  base  not  more  than  two  equal  an  interambulacral  plate.  In 
the  dorsal  portion  of  each  lateral  avenue  the  pores  of  each  pair 
are  set  well  apart  and  connected  by  a  furrow,  but  below  the  middle 
and  in  the  wider  plates  they  become  smaller  and  closer.  There 
are  about  30  or  so  of  the  wider  pairs.  In  the  odd  ambulacrum 
they  are  nearly  similar  throughout.  The  total  number  of  pairs 
of  pores  is  between  35  and  50,  the  number  in  the  odd  ambulacrum 
being  less  than  in  the  others.  The  surfaces  of  the  dorsal  and 
lateral  plates  of  all  the  segments  bear  very  minute  equal  primary 
tubercles  scattered  and  intermingled  with  minute  miliary  granules 
on  the  imder  surface  especially ;  on  the  ambulacral  segments  in 
the  neiofhboiu'hood  of  the  month  the  tubercles  become  larcrer.  On 
the  anterior  portion  of  the  broadly  lanceolate  ventral  posterior 
interambulacral  segment  they  are  closely  set  and  somewhat  regu- 
larly aiTanged,  but  become  more  scattered  on  its  hinder  part. 
On  the  ventral  ambulacral  segments  tliere  are  very  few  tubercles 
but  closely  set  granides.  All  tlie  tnl)ercles  are  perforated  and 
set  upon  bosses  with  crennlated  summits.  Tlie  sides  are  tumid 
and  rounded  in  all  the  varieties  ;  the  clieeks  rather  swollen  There 
is  a  shallow  depression  in  front  of  the  mouth  terminating  the  more 
or  less  marked  anteal  sulcus.  The  mouth  itself  is  transversely 
oblong  ;  its  upper  lip  is  higher  tlian  the  lower,  and  thickened. 
The  buccal  extremities  of  the  avenues  form  an  irregular  and  obscure 
star  around  it.  The  anal  extremity  of  the  test  is  oljtusely  truncate, 
and  in  the  more  cordate  examples  slightly  hollowed  out  vertically 
beneath  the  vent.  That  orifice  is  placed  at  about  or  a  little  lower 
than  half  the  height  of  the  test.  It  is  vertically  elliptical.  The 
apical  disk  is  much  elongated ;  it  is  composed  of  four  perforated 
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genital  plates,  of  which  that  combined  with  the  rather  conspicuous 
madreporiform  body  is  largest,  and  of  five  perforated  oculars,  of 
which  the  two  antero-laterals  are  much  larger  than  the  others  ;  it 
is  the  size  and  contiguity  of  these  plates  that  chiefly  cause  the 
elongation  of  the  difiJc  The  fifth  or  posterior  genital  plate  is 
minute  and  imperforate.  On  the  cast  there  are  traces  of  the  pre- 
sence of  an  internal  sand-canal.  The  test  is  remarkably  thick  in 
substance,  especially  beneath. 

The  following  table  of  the  comparative  dimensions  of  six  spe- 
cimens selected  on  account  of  their  differences  will  serve  to  illustrate 
the  variation  of  proportions  in  this  species. 


No. 

Locality. 

Stratum. 

length. 

Breadth. 

Height. 

I 

Dover     - 

Chalk  Marl 

9  * 

^13 

m 

2 

»          "           " 

Lower  Chalk 

2 

2 

h\ 

3 

Chaldon 

Chloritic  Marl     - 

m 

m 

ItV 

4 

»        "        " 

99                        99 

m 

2 

lA 

5 

»        "        ■ 

»                         » 

h% 

1  5 

llV 

6 

»        "        " 

»                         » 

lA 

1   « 

lA 

Varieties.  There  is  a  curious  variety  of  this  species,  apparently 
an  abnormality,  in  which  the  anterior  sulcus  is  impressed  into  a 
deep  and  almost  acute  furrow.  I  have  found  it  at  the  junction  of 
the  Chalk  Marl  and  Upper  Greensand  near  Abinger  in  Surrey, 
and  there  is  a  very  fine  and  large  specimen  of  it  in  the  British 
Museum. 

Occasionally  casts  in  Greensand  are  foimd  extremely  compressed. 
One  of  these  appears  to  be  the  Spatangus  Murchisoni  of  Konig, 
Icones  Sectiles,  f  169.  The  figure  of  Spatangus  liemisphericus 
of  Phillips'  Geology  of  Yorkshire,  pt.  i,  pi.  1,  fig.  15,  bears  a  close 
resemblance  to  this  species  also,  partially  compressed.  The  "  Spa- 
tangus argillaceus  "  from  the  Speeton  Clay,  of  the  same  work,  is 
evidently  a  Holaster,  and  po&sibly  this  species.  In  cabinets 
specimens  of  a  Hemiaster  from  the  Gault  are  often  so  labelled  by 
mistake. 

Locality  and  Geological  Position,  Tlus  urchin  abounds  in  the 
bed  of  Chalk  with  green  grains  intervening  between  the  Upper 
Greensand  and  Chalk  Marl.     It  is  foimd  also   plentifully  in  the 
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it  from  the  chloritu!  marl  uf  DumtAire. 
Fign.  e.  6.  7,  simI  8.  OuiJiniii  (tf  diflarnii 
Fig.  9.  Tbe  tpkai  ilink. 
fig.  10.  Ambolacnl  >nd   i 


rii'ti.w  from  the  chalk  inwL 

pLscs  from   die  DRieT  portimu    i 


Fig,  II.  A  labvTclL'  nad  gnoolM  fhtm  thv  upper  mrfin'. 
H)i.  19.  A  tnberele  toA  grsnaki  fktm  tbi-  lawtr  siirTim. 


Edward  Forbes. 
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Decade  IV.     Plate  VIII. 

ANAKCHTTES  (HOLASTEB)  PILULA. 

[Genus  ANANCHTTES.  Lamarck.  (Sab-kingdom  Radiata.  Class  Echinodermata. 
Order  Echinoidea.  Family  Ananchytids.)  Body  orbicular,  oblong  or  obscurely  cordate, 
tumid,  with  homogeneous  ambulacra  convergent  on  the  vertex,  all  plane  or  with  the  anterior 
ambulacrum  only  lodged  in  a  shallow  furrow.  No  fascioles.  Yent  terminal,  marginal  or 
supra-marginal.  Apical  disk  elongated,  and  composed  of  four  perforated  genital  and  five 
perforated  ocular  plates.  Tubercles  perforate,  their  bosses  crenulate.  Spines  minute. 
No  dental  apparatus. 

Subgenus  Holasteb.    Body  subcordate,  vent  terminal,  supra-marginaL] 

Diagnosis.  A.  ambitu  vix  cordato ;  testa  altd  htsmisphderica  tumida 
in/erne  planatd  ;  ano  alto. 

Synonyms.    Ananchytes  pilulay  Lamarck.    An.  sans  Vert,  vol.  iii.  p.  27. 

Spatangus  prunella  ?  Mantell,  Geol.  Sussex,  p.  193,  pi.  17,  f.  22,23. 

Spatangus pilula,  Desmoulins,  Tabl.  Syn.  des  Echin.,  p.  406. 

Ananchytes  anali%  Roemer,  Norddeutsch.  Kr.  p.  35,  pi.  6,  f.  18. 

Ilolaster  piluh,  Agassiz,  Cat.  Syst.  p.  1.  Agassiz  and  Desor,  Cat. 
Raisonne  dcs  Echin.,  in  Annales  des  Sc.  Nat.  3d  ser.,  vol.  viii.  p.  29.  Forbes, 
in  Dixon's  Geol.  Sussex,  p  341,  pi.  24.  f.  10,  12  (junior). 

Ilolaster  coravium  ?  Foube^  (not  of  Lamarck),  in  Dixon's  Geol.  Sussex, 
p.  342,  pi.  24,  f.  7-9. 

Body  oblong,  lofty,  always  elevated,  but  not  always  to  the  same 
degree,  tumid  above,  flattened  below,  and  with  sharply  angulated 
sides,  anteally  obtuse  and  flattened,  posteriorly  abruptly  truncate, 
vertex  slightly  in  fi-ont  of  apical  disk ;  posteal  interambulacral  area 
highly  arched  in  the  dorsal  region  and  sKghtly  carinated,  projecting 
over  the  oblong  or  round  vent,  which  is  placed  at  a  considerable 
elevation,  usually  about  half-way  up  the  total  height.  Dorsal 
portions  of  the  ambulacra  quite  plane ;  in  some  examples  the  lower 
part  of  the  anteal  or  odd  ambulacrum  is  slightly  excavated.  Plates 
of  the  ambulacra  large  and  broad,  each  equalling  as  much  or  rather 
more  than  half  the  height  of  an  interambulacral  plate.  In  a  rather 
large  example  of  this  species  there  are  17  dorsal  plates  in  each 
[iv.  viii.]  4  I 
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▼ertical  row  of  the  odd  ambcdiicnim,  about  14  and  13  respectively  in 
the  rows  of  each  lateral  ambolacnim,  and  7  in  each  vertical  row  of 
each  lateral  interambulacrum.  Theee  plates  all  bear  minute  scattered 
primary  tuberdes,  with  interspersed  granules.  The  margins  of  the 
plates  are  in  some  examples  slightly  prominent^  and  as  if  marked  by 
a  bordering  Une;  more  usually  they  are  quite  plane,  and  occasionally 
slightly  impressed.  Beneath,  the  mouth  is  placed  very  near  the 
anteal  extremity,  at  about  or  less  than  one  fourth  of  the  length  of 
the  test  from  the  margin,  which  in  the  region  of  the  odd  ambulacrum 
is  slightly  sinuoua  The  two  posterior  ambulacra  are  necessarily 
much  longer  than  the  others  below,  and  proceed  from  near  the 
hinder  extremity  to  the  mouth,  their  course  marked  by  a  slight 
depression.  Their  plates  become  elongated  and  polygonal,  and 
though  thickly  strewn  with  granules  bear  very  few  primary 
tuberdes.  These  last  are  more  developed  on  the  escutcheon-like 
area  fisrmed  by  the  ventral  portion  of  the  odd  or  posterior  inter- 
ambulacrum. The  mouth  itself  is  roundish  or  ovate,  its  fore  lip  is 
depressed,  its  hinder  lip  tumid  and  elevated  but  not  overlapping. 
The  apical  disk  is  witii  difficulty  distinguished  from  the  neigh* 
bouring  plates ;  it  is  much  elongated,  its  genital  and  ocular  pores 
are  minute,  and  the  madreporiform  body  not  very  strongly  marked. 
On  flint  casts  the  four  genital  pores  are  usually  strongly  impressed, 
as  also  are  the  pores  of  the  avenues,  which  form  homogeneous  rows 
indistinctly  indicated,  owing  to  their  distance  from  each  other,  and 
their  minuteness. 

The  varying  proportions  of  this  species  may  best  be  illustrated 
by  the  following  comparative  measurements  (in  inches  and  parts  of 
inches),  of  six  specimens  of  slightly  different  bulk. 


No.  1. 

No.  2. 

No.  3. 

No.  4. 

No.  5. 

No.  6. 

Height 

Of 

Oh 

Oi 

OA 

m 

Length 

1 

OA 

OA 

OA 

OA 

m 

Breadth 

OiV 

OA 

OA 

OA 

Of* 

OA 

Height  of  vent 
above  margin 

}o,^ 

Of\ 

OA 

OA 

OA 

OA 

I  believe  there  is  little  doubt  of  this  pretty  urchin  being  the 
AnaTichytes  pUula  of  Lamarck,  whose  brief  diagnosis  "  A.  mi/nvnui^ 
"  ovato^loboaa,  avMus  convexiuscula,  a/no  in  eummo  margiTie,'* 
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is  a  very  msuffident  description.  Dr.  Mantell,  who  was  the  first 
to  notice  it  in  England,  referred  it  with  a  doubt  to  the  Spatcmgvs 
prundlay  at  the  suggestion  of  the  late  Mr.  Konig.  With  the  latter 
fossil,  however,  which  is  a  veiy  curious  species  of  Hemiaeter  well 
known  at  Maestricht,  it  has  no  near  aflBinity.  Boemer  has  given  a 
good  figure  of  the  true  type  under  the  name  of  ATumchytea 
a/naUa.  Its  aspect  and  the  arrangement  of  its  ambulacral  plates 
are  strikingly  those  of  an  AnanchyteSy  whilst  the  position  of  its 
vent  is  that  of  an  Holaster,  I  r^ard  it  as  a  link  between  the 
groups,  both  being  sections  only  of  one  natural  genu&  In  some 
examples  of  this  fossil  the  minute  granules  towards  the  side  margins 
show  a  tendency  to  collect  into  a  fasciole,  a  feature  indicative  of 
an  aflSnify  with  Cardiaster. 

Locality  and  Geological  Position.    In  the  Upper  Chalk  of  Kent^ 
Sussex,  and  other  English  counties. 


Explanation  of  Plate  VIIL 


Figt.  1.  to  6.  Yarioiu  views  of  adult  ezamplet. 

Figs.  7.  and  8.  Flint  casts. 

Fig.  9.  A  balf  grown  example. 

Figs.  10.  to  13,  yoong  specimens. 

Hg.  14.  Ambolacral  and  interambnlacral  plates  from  ihc  sides. 

Hg.  15.  The  apical  disk. 

Fig.  16.  The  mouth. 

Fig.  17  The  vent,  with  its  ossicles. 

Edward  Forbes. 
Odoler,  1852. 
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Decade  IV.    Plate  IX. 


GABDIASTEB  OBAIULOSUS. 
[GemisGABDIASTER.  Forbes  (1850).  (Sub-kingdom  Badiata.  CSats  Ecbinoder- 
inata.  (Mer  Edunoidet.  Eamily  AnanchytidA.)  Body  cordate,  tumid  or  dieprcned; 
klenl  amlwlacra  haying  the  npper  part  of  their  ayennes  sligfatly  dlwnniUir ;  all  tiw 
mibiilaicra  ocmvergent  on  the  vertex,  the  anterior  one  lodged  in  a  atron^y  marked 
salens  with  angulated  sides.  A  £EUciole  passing  beneath  the  anns  and  continued  on  the 
aides.  Apical  disk  elongated,  and  composed  of  four  perforated  genital  and  fire  perforated 
bedar  plates.    Tubercles  perforate,  their  bosses  crenulate.    No  dental  apparatus.] 

«    DiAGiQrosis.     A.  ambiiu  regularUer  cardcUo,  darso  depriuso,  tubercuUi 
primarHs  anticis  contpicuis. 

SnroNTMS.  Spatangus  granulosus^  Goldfuss,  Pet.  Grerm.  p.  148| 
pL  45,  %  3.  (1826-33.)    Desmoulins,  Tabl.  Syn.  p.  410. 

S^afyjmgus  cordi/ormis,  Woodwabd,  GeoL  Norf.  p«  50,  pL  5,  fig.  6. 
(1833.) 

Holaster  granulosus,  Agassiz,  Prodr.  £ch.  p.  16.  Agassiz  and  Desob, 
Cat  Rais.  des  Echin.  in  Ann.  des  Sc  Nat.  3d  ser.  toI.  viii.  p.  27. 

Holaster  equalis,  Pobtlock,  Greol.  Bep.  Londondeny,  &c.  p.  355.  pL  17, 
a.b.  c. 

Cardiaster  cordiformis,  Forbes,  Ann.  Nat.  Hist.  2d  series,  vol.  vi. 
p.  443. 

On  a  recent  visit  to  Ciply  I  had  an  oppoiiiinity  of  collecting  the 
Spatangu8  gramdosus  of  Goldfuss  iii  situ,  and  recognized  in  it 
the  same  Echinite  which  has  been  noticed  and  figured  by- 
Mr.  Samuel  Woodward,  in  his  "  Outline  of  the  Geology  of  Norfolk," 
under  the  name  of  Spatangus  cordifoi'niiis.  The  flint  casts  fi'om 
the  chalk  of  the  north  of  Ireland,  described  by  Colonel  Portlock 
under  the  name  of  Holaster  equalis,  and  now  in  the  collections  of 
the  Geological  Survey,  evidently  belong  to  the  same  species. 

I  constituted  this  genus  for  the  species  now  represented  and 
described,  and  also  for  the  curious  Spatangus  excentricus  figured  in 
Woodward's  work,  above  cited.  Finding  that  there  is  a  distinct 
fasciole  present  in  these  urchins,  and  that  this  character  is  accom- 
panied by  peculiarities  in  the  ambulacra,  and,  as  far  as  I  know, 
invariably  by  the  presence  of  a  deep  anteal  sulcus  with  carinated 
sides,  I  felt  warranted  in  separating  them  generically  from  the 
Holdsters  with  which  they  had  previously  been  associated. 

The  Spatangus  ananchytia  of  Leske,  quoted  by  Lamarck  with 
doubt  for  his  Ana/nehytes  cordata^  is  evidently  a  Ca/rdiaster  in  a 
[iv.  ix.]  4  K 
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peculiar  mineralized  condition  similar  to  that  exhibited  by  examples 
from  cretaceous  beds  near  Biarritz,  which,  judging  from  a  specimen 
communicated  by  Mr.  Pratt,  seem  to  be  very  closely  allied  to  if 
not  identical  with  Cardiuster  granulosus. 

The  outline  of  this  elegant  fossil  is  regularly  cordate.     In  front 
it  is  deeply  furrowed  by  the  sulcus  for  the  odd  ambulacrum,  which 
excavation  has  angulated  but  sloping  margms.    Behind  it  is  obtusely 
truncate.     Tlie  general  form  is  expanded,  usually  as  broad  as  long. 
The  back  is  depressed,  the  apical  disk  nearly  central,  the  hinder 
interambulacral  segment   gently  arched   and   declining,  the   vent 
placed  low,  the  margins  of  the  body  rounded  yet  somewhat  com- 
pressed, the  base  flattened  yet  slightly  convex,  the  mouth  close  to 
the  anteal  margin  and  at  the  extremity  of  the  deep  groove,  that 
terminates  the  odd  anibulacral  furrow.     The  test  varies  in  d^ree 
of  convexity  and  expansion,  but  on  the  whole  is  very  constant  in 
form.      All   the    dorsal   plates  are   thickly  covered  with   minute 
granules  interspersed  with   tubercles,   the    latter    consisting  of  a 
perforated  knob  placed  on  a  crenulated  boss,  and  surroimded  by  a 
smooth  areola.     These  tubercles  are  very  imequal.     On  the  anterior 
interambulacral  «paces,  but  confined  to  their  inner  halves,  are  two 
rows  of  tubercles  much  larger  than  any  of  the  others.     A  similar 
series  of  large  tubercles  runs  along  the  carinated  portion  of  the 
posterior  interambulacral   area,   above   the   vent.      On  the  under 
surface  the  tubercles  are  thickly  grouped  and  moderately  large, 
especially  near  tlu'  sidos,   and  on  tlie  laiieculate  post-oral  spinous 
space ;    but    there    are    cnly   <j^*auules   on    the    two  broad  avenues 
formed  by  the  iuferior  eontinuations  of  the  posteal  aiubidacra,  or  on 
the  central  i)ortion  of  the  anteal  andndaeruni. 

In  the  dorsal  jmrtion  of  the  odd  andndaeruni  the  avenues  of 
pores  are  homogeneous  throughout,  the  pores  of  each  ])air  are  placed 
close  together,  and  the  })airs  beeome  m(»re  distant  as  the  plates 
become  larger.  There  are  al)out  28  pLites  visible  in  a  well  grown 
example.  The  antero-lateral  anibuhura  are  sub-})etaloid  in  their 
upper  part,  and  imsynunetrical  in  eonse([uenee  of  the  pores  of  each 
pair  being  wider  apart  in  the  outer  row  than  in  the  inner,  and 
moreover  being  uiuted  by  a  deeper  gi'oove.  There  are  about  24f 
pairs  of  pores  in  the  broader  or  subpetaloid  portion  of  each  series, 
they  are  closely  aj^proxi mated,  and  those  that  are  below  widen  out ; 
the  outer  series  is  slightly  arcuated.  In  the  j)ostero-lateral 
ambulacra  the  two  series  are  nearly  similar,  and  there  are  about 
18  pairs  of  pores  in  the  upper  or  subpetaloid  portion  of  each  series. 
There  are  about  9  plates  in  each  series  in  the  dorsal  portion  of  the 
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lateral  mterambulacral  B^ments,  and  10  above  the  vent  in  tiie 
posterior  segment.  The  infi»«D&I  portion  of  tiie  latter  is  composed 
of  two  series  of  five  irregularly  polygonal  plates  each ;  they  are 
remarkable  for  presenting  gibbosities  at  regular  intervals.  In  the 
inferior  portions  of  each  postero-lateral  ambulacrum  there  are 
7  plates  in  eacb  seriea  These  are  polygonal,  large,  and  elongated, 
and  bear  the  pairs  of  pores,  which  are  minute  and  oUiqae,  dose  to 
their  inner  angles.  The  pores  of  the  ambulacra  around  the  mouth 
fbriD  an  obscure  star. 

The  faseiole  passes  beneath  the  anus  with  a  curve,  and  runs 
^oog  the  .sides  just  above  the  margin,  but  becomes  obscure  at  lost 
upon  the  anterior  interaiubulacral  segments.  It  is  narrow,  and  free 
from  intermingled  tubercles.  On  bad  specimens  it  can  hardly  be 
traced,  but  upon  good  ones  is  veiy  evident. 

The  apical  disk  is  covered  with  granules  similar  to  those  of  the 
neighbouring  plates,  so  that  its  elements  are  but  obscurely  defined ; 
it  is  composed  of  four  perforated  genital  and  five  perforated  ocular 
plates.  An  imperforate  genital  plate  is  also  present^  but  insigni- 
ficanfc.  The  madrq>oriform  body  is  very  indistinctly  marked.  The 
two  postero-lateral  genital  plates  are  long,  and  cause  a  considerable 
separation  of  the  summits  of  the  two  hinder  ambulacra  from  the 
other  three.  In  fiint  casts  there  are  strong  indications  of  the 
presence  of  a  sand  tube  like  that  in  Anaiickytes  ovata. 

Cardlaster  gramdosiis  grows  to  a  considerable  size.  Moderately 
large  and  evidently  adult  specimens  in  the  Museum  of  Practical 
Geology,  to  which  they  were  presented  by  Mr.  S.  P.  Woodward, 
measure  2  inclies  and  -fV  tha  in  length,  the  same  in  breadth,  and 
1  inch  Ys  th  in  height.  Other  examples  have  a  greater  height  in 
proportion  to  the  breadth,  or  a  greater  length  in  proportion  to  the 
width. 

Locality  and  Geological  Position.  First  observed  as  British  by 
Mr.  Samuel  Woodward,  who  recorded  it  {Spatangva  cai'difiyrmia) 
as  rai-e  in  the  U]>per  Clialk  at  Harford  Bridge,  and  as  common  in 
the  "  Medial  Chalk  "  at  Swaffliam  and  Tlietford,  all  Norwich  loca- 
lities. The  Holaster  csqualis  of  Colonel  Portlock  lias  been  already 
noticed  as  identical  with  it  (the  original  specimens  have  been  com- 
pared), and  was  found  in  the  Chalk  of  Londonderry. 


Explanation  of  the  Plate. 


rigs.  1. 2.  3,  and  4.  Different  views  of  a  Norwich  specimen  of  Canliatttr  g 

Fig.   9.  A  flint  cast  ;  one  of  the  origioal  ipecimeDg  of  Holoiltr  rqualiM  of  Fortloek. 

Jig.   6.  Ambulacra]  and  iDter-ambulaeral  ptatet  from  tlte  centre  of  the  aide*. 
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Ilg.  7.  A  portkm   of  tlie  Iirtcnl  fttciole,  with  tlie  ndghbooring  mriboeb  mdi 
■iignifiad. 
Ilg.  8.  Taberdcf  nd  gnmidci  of  tlie  doml  ■nrfliee,  mignJilfd, 
Kg;  9.  Tabefckf  aiid  gnaidei  iW»i  Older  niflioo. 
Ilg.  10.  Ltfge  tnbcrdet  md  gnaokt  of  the  maigms  of  the  anterior  nlciii. 


List  op  BBxrisn  Species  of  Cardiasteb. 

1.  Cardkuier  gnnmkmu,    (Deseribed  in  this  Decade.) 
S»  Cardkuiv  exeaUriemM,    (Dewribed  in  tfaii  Decade.) 

5.  Cardkuter  mtratiu,    (Deieribed  in  this  Decade.) 

4.  Ovriiajfer /ifyaMnv,  FoRBBS.   Ann.  Nat  Hist  2d  ser.,  toL  vl  p.  444.  (notioed  only.) 
c.  aiwatet,  ovatiu,  ambitu  cordato,  ttmbtdaerU  hAera^mM  imeemapkaigf 
dono  nA<arimato,  ano  alto, 
TUi  little  species  ia  oommon  in  the  Chalk  of  Dover,  irhere  good  apechnena  hacre 
been  fimnd  by  Sir.  C.  F.  Ckxskbom,  and  preiented  by  that  gentleman  to  the  '*^'*— 1^"» 
of  Ftaetical  Geology.    Tbe  ovate  outline,  apparently  smooth  surfiioe  (under  the  kna 
scattered  primary  tubercles  are  seen  among  minute  granules),  simide  and  namnr 
potiftrons  avennea,  stron^y  oarinated  anteal  sulcus,  suboaiinated  posteal  aeguienl» 
and  high  posterior  tnmcation  irith  the  Tent  at  the  upper  part,  strikingly  chanctniae 
it    A  middle  aiaed  specimen  measures  V\|ths  of  an  inch  in  length  by  -^tha  in 
breadth,  and  -^  ths  in  height    Iti  proportions  vary  consideraUy. 
All  the  above  are  from  the  White  CbaUt 

fi.  GsrdKMftr  mtborhiemhrU  of  Defranoe,  Brongniart,  and  Goldftus  (under  the  genoa 
£^paiaiigm$y.  This  is  the  JETofstlercoraialMf  of  Agassis.  In  the  Catalogue  KaiaoBn4  thii 
name  ia  made  synonymous  with  SpatanffuM  noduhnts  of  GcddfViss  and  SpatamguM  pkmm 
of  Ifantell,  but  the  fi>rnier  i^ipears  to  me  to  be  the  Holaster  Uttfit  of  Brongniart,  and  the 
ktter  to  be  perfectly  distmct  from  either. 

Of  CbnficMfer  Muborhicmkuris  I  hsTe  seen  only  one  British  ^edmen,  irhich  on 
comparison  with  French  examples  appears  to  be  truly  referable  to  thia  spedesL  It 
is  from  the  Upper  Greensand  of  the  neighbourhood  of  Osmington  in  DorseCshirs^ 
where  it  was  obtained  by  Mr.  R  H.  Bunbury,  who  presented  it  (as  part  of  his 
fine  cretaceous  collection)  to  the  Museum  of  IVactical  Geology. 

6.  Cardiaster  Jtmsarius.  llic  SjMtaiif/u.s  Jussaritus  of  Miss  Benett.  This  is  the 
Holaster  Greenomjhii  of  Agassi z.  With  us  it  occurs  in  the  Upper  Greensand  of  War- 
minster. 

7.  Cardiaster  hisulcntus.  In  the  Museum  of  Practical  Geologj*  th&'««  is  a  Cardiaster 
from  the  Greensand  of  Bhickdown,  remarkable  for  the  small  tul)ercles  in  proportion  to  its 
size,  and  the  great  -width  of  the  hinder  lateral  imriferous  avenues.  It  seems  to  be 
identical  with  the  Holaster  bisulattus  described  and  figured  by  M.  Albin  Gras  in  his 
"  Oursins  fossiles  de  Tlsere/'  p.  62,  pi.  4,  fig.  7. 8.     He  obtained  it  from  the  Gault  of  Baviz. 

8.  Cardiajtter  Benstedisj  sp.  nov. 

In  the  Lower  Greensand  of  Maidstone  several  examples  of  an  urchin  apparently  a 
true  Cardiaster  have  been  found,  distinct  from  any  of  our  other  species.  It  may  be 
characterized  thus  : 

C.   late    cordatuSj     sub/icmisplutricusy     dorso   rotundato,    seriebus  poronm 
omnibus  anyustis  subequalibus. 

The  anterior  sulcus  is  strongly  marked  and  wide  below.  The  back  is  gently 
curved.  The  vent  is  medial  in  position  as  compared  with  the  height  The  pori- 
ferous avenues  are  all  remarkably  narrow,  and  the  hinder  ones  as  broad  as  the  antero* 
laterals.  The  surface  of  the  test  is  too  imperfectly  preserved  to  be  described. 
Specimens  have  been  presented  to  the  Museum  of  Practical  Geology  by  Mr.  £.  H. 
Bunbury  and  Mr.  Morris. 

October,  1852.  Edwabd  Fobbes. 
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S:rratum. 


Decade  IV.    Plate  X. 

For  CABDIASTER  CAT7DATUS  read  CARDIASTER  BOSTRATUa. 


what  convex. 

The  anterior  ambulacrum  is  lodged  in  a  deep  sulcus  with  sharply 
angulated  sides.  The  bottom  of  this  furrow  is  rounded,  and  covered 
with  minute  granules  but  no  tubercles.  The  ambulacral  pores  are 
inconspicuous ;  they  become  close-ranked  in  the  upper  portion* 
The  uppermost  portion  is  reflected  on  the  back  with  a  rapid  curve, 
and  includes  about  six  of  the  vertical  rows  of  pairs  of  pores.  It 
[iv.  X.]  4  L 
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joiDB  the  ^>icftl  disk  a  litUe  in  front  of  the  tips  of  the  antero-ltttenl 
ambulacra.  These  are  placed  very  &r  forward,  and  ran  down 
iq>on  the  most  tmnid  portion  of  iJie  body.  In  a  huge  flpedmea 
as  many  as  thirty  pairs  of  pores  may  be  comited  in  these  rows^ 
between  the  apex  and  the  margin.  The  avenues  are  at  the  sur- 
fiu»  of  the  test,  and  the  pairs  of  pores  of  their  outer  rows  are  a 
very  little  wider  than  the  inner  ones.  The  postero-lateral  am- 
bulacra are  even  less  conspicuous ;  they  diverge  greatly  from  the 
antero-laterals,  and  form  together  a  very  acute  angle.  Their  upper- 
most portion  consists  of  closely  set  pairs  of  pores ;  on  their  posterior 
portions  the  pairs  of  pores  become  very  indistinct. 

The  plates  on  the  margins  of  the  anteal  sulcus  are  thicUy 
studded  with  small  primary  tubercles,  which  are  very  numeroos 
also  on  the  cheeks,  but  become  few  and  scattered  on  the  doml 
Burfiice.  They  are  perforated,  and  placed  on  crenulated  boBses. 
The  &sciole  is  distinctly  marked,  passing  under  the  vent,  and  oon- 
tinU^  on  each  side  even  over  the  cheeks.  The  vent  is  large  and 
perpendicularly  ovate,  its  widest  diameter  uppermost;  the  area 
in  which  it  is  placed  is  either  quite  plane  or  slightly  excavated. 

On  the  under  surfiu»  the  mouth  is  seen  near  the  anterior  ex- 
tremity, in  front  of  the  widest  portion  of  the  test ;  it  is  oompaz»- 
tively  small  and  transversely  oblong,  the  hinder  lip  is  highest. 
On  the  ambulacral  portions  of  the  base  there  are  very  &w  or  no 
tubercles,  but  a  considerable  number,  and  those  rather  large,  on  the 
shield-shaped  inferior  portion  of  the  odd  interainbiilacnmL  In  all 
the  specimens  that  I  liavo  seen  the  bjise  is  much  abraded.  Young 
examples  are  rather  more  elevated  tlian  old  ones.  In  one  of  Mr.  Rose's 
specimens,  liowever,  a  flint  cast  from  Swaff'ham,  -fjtlis  of  jm  inch 
in  length,  nearly  the  same  proportions  are  shown  as  in  an  example 
of  twice  tlie  size.  Tlie  most  perfect  specimen,  in  point  of  com- 
pleteness of  outline,  tliat  I  have  seen,  measm-es  one  inch  and  ten- 
twelfths  in  length,  by  one  incli  and  fom'-twelfths  in  breadtL 
Its  anterior  extremity  is  one  incli  and  three-twelftlis,  and  its 
posterior  nine-twelfths  of  an  incli  in  lieight. 

Locality  and  Oeological  Position'  First  observed  by  Mr.  Hose 
of  S  waff  ham,  and  communicated  by  him  to  Mr.  Samuel  Woodward, 
in  whose  Geology  of  Norfolk  it  was  briefly  noticed,  and  slightly  but 
characteristically  figured.  1 1  is  recorded  by  these  geologists  from  the 
Upper  and  M  edial  Chalk  of  Norfolk.  Mr.  Bo werbank  possesses  a  fine 
flint  cast  showing  the  plates.  This  description  is  drawn  up  chiefly 
from  Mr.  Rose's  original  examples  and  Mr.  Bowerbank's  specimen, 
all  kindly  lent  for  the  purpose,  and  from  a  fine,  but  imperfect, 
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wp&imesa  preBented  to  the  Museum  of  Practioal  Qeology  by  my 
fiiend  Mr.  0.  F.  Coddnuii  of  the  BoyaL  ArUlleiy,  who  found  it 
in  the  Wliite  Chalk  at  Dover. 

IL 

OAHDZASTEB  BOSntiTUS. 

ThAQVOSiB,  C.  testd  laieraliier  compreud^  apice  in  roiirum  eiatigahtm 
ehvaiumque  producto* 

For  some  time  I  was  under  the  impression  that  this  extraordinary 
and  anomalous  little  urchin  of  which  specimens  were  kindly  com- 
municated by  Mr.  Bowerbank,  Mr.  Wetherell,  and  Mr.  Woodward, 
was  the  young  of  the  Cardidster  excentricuSy  different  as  its 
outline  is.  The  series  of  specimens  of  various  sizes  of  the  latter 
species  shown  me  by  Mr.  Bose,  (who  has  also  foimd  the  kind  now 
figured,)  convinces  me  that  it  is  necessary  to  regard  this  beaked 
and  NeoBTOrVikQ  form  of  OardiaMer  as  distract.  All  the  examples 
are  impressed  with  the  same  peculiarities.  The  number  submitted 
to  me  has  been  seven,  including  fi'agments;  and  in  addition  to 
those  lent  for  examination  are  two  fine  specimens,  one  of  them  nearly 
entire,  found  by  Mr.  Cockbum  in  the  Chalk  with  Fliats  at  Bostal 
Heath,  near  Plumstead,  and  generously  presented  by  that  gentleman 
to  the  Museum  of  Practical  Geology. 

The  striking  feature  of  this  form  is  the  rhomboidal  profile  which 
it  exhibits  in  consequence  of  the  obliquity  of  the  anteal  and  posteal 
truncations,  both  inclining  forwards  at  considerable  angles.  The 
anteal  ambulacral  sulcus  is  very  deep,  long,  and  narrow ;  it  rises 
obliquely  to  a  great  height  in  consequence  of  the  elevation  of  the 
apical  disk  upon  a  sort  of  beak.  The  genital  plates  are  assembled 
just  below  its  summit,  which  is  notched  by  the  turning  over,  as 
it  were,  of  the  anteal  furrow.  The  details  of  the  lateral  ambulacra, 
in  consequence  of  their  being  completely  plane  and  very  obscure, 
can  with  difficulty  be  distinguished.  The  rostrum  bends  forward 
slightly  in  its  upper  part.  The  summit  of  the  back  is  more  or  less 
sharply  carinated,  and  declines  rapidly  with  a  faint  concave  curve, 
imtil  it  terminates  in  the  summit  of  the  very  oblique  and  rapidly 
declining  posterior  tnmcation,  in  the  uppermost  part  of  which, 
at  rather  less  than  the  total  height  of  the  body,  is  the  anus, 
placed  at  one  end  of  a  groove.  The  whole  of  the  dorsal  sur&ce 
of  the  test  is  covered  with  granules  interspersed  with  scattered 
minute  tubercles,  which  become  more  numerous  on  the  slightly 
tumid  cheeks.     The   fascicle  is  strongly  and   distinctly  marked, 
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and  jtaaseB  from  beueiitli  the  aniu  over  thtt  clieeks.     The  Ita^ 
flattened,  and,  except  on  tho  tunbuIiumJ  njiaows  is  strongly  tuber-  J 
culatod.     The  inoutb  U  very  siuitll  »iui  far  forward. 

Tlie  largest  sjMicimen  which  I  have  aeen  measures  -^tfas  of  on 
inch  in  length  of  base ;  -^jtlw  in  breadth  ;  -j'jths  in  height  at  tho  1 
anal  tninoation,  and  whea  perfect  Diust  liuvu  l^cen  44^^  i"  height  J 
st  the  anteal  sulcus. 

Locality  and  Gtologlad  PoslHon.     In  the  Chalk  with  Flintfl  of  ■ 
Kent  and  Norfolk. 


Desciuption  of  the  Plati 


'  CARDIASTER  KXCEXTRICU8.    Rjs.  1-18. 

Pigs,  1.  2.  nnds.  DifficrcDt  viewt  of  a  dlicified  spMimeii  in  Ihc  tabunictf  Mr.  Bowffrl 
buk. 

fig*.  4.  3.  and  C.  OatliDM  of  a  luge  flint  cast,  Trry  perfect,  io  the  coUectum  nf  Mr.  Boa 
This  a  the  original  of  Ihe  figure  in  lie  Gwilogy  of  Noriblk. 

Fig.  7.  Anlerior  vxnviiuty  of  u  tsrg«  speciciea  in  wbicli  the  lot  is  prcfcrrvd,  in  tt 
esbiaet  of  Mr.  Row. 

Figa.  a  9.  Half  grown  osaaiple,  soiucwliat  cnwhed,  in  t!ic  cabinet  of  Mr.  WrthotJi 

F%s.  10.  II.  and  13.  Amerior  and  potti-riar liews  and  side  profile  of  small  Epeciinca.l 
En  Mr.  Roac'i  coUectiotL 

Fig.  1.1.  Oiilline  of  a  ;oung  example  in  Mr.  Krao'i  cabiacl.    A  fliut  utEl. 

Fig«.  14.  and  IS.  Detailn  of  thv  lest  and  of  tbe  apical  disk  ai  exhilNled  on  flint  c 

Fig.  1 6.  Outline  of  the  undi-r  Gurfice. 

Fig.  17.  Taberelea    and    granulea    &uin    a    «pvciiaen    in  thu   Uusi'iiin  of  I 
Qeologf. 

Fig.  I  g.  CImka,  with  a  part  of  the  fiuciole. 
CARDIASTEH  ROSTRATUy.     Fijjs,  l'j-2t. 

Figa.  19.  ao.  and  21.  Different  vievs  of  a  specimen  from  the  chalk  near  Plnmttead, 
pm«nted  by  Mr.  Cockbnm  to  the  Museum  of  Practical  Geology. 

Figs.  32.  and  S3.  Outline  partly  restored  of  a  large  specimen  from  Korfolk  in  Mr.  Bow^ 
coUectioB. 

Fig.  S4.  Cheeka  and  part  of  fiisciole. 

Edward  Forbes. 
October,  1852. 
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DBOADE   THE   FI?TH. 

In  apologmng  for  the  unavoiciable  Jelay  which  has  taken  place 
in  the  publication  of  this  Decatie,  owing  to  the  much  lamented 
decease  of  Profeaaor  Edwarti  Forbes,  it  is  right  to  state  that  .the 
materials  left  behind  by  Iiim  were  acanty,  and  had  been  unfor- 
tunately mislaid  a  short  time  lief'ire  Ms  death.  The  first  descrip- 
tion only,  that  of  Solastcr  Morctonis,  had  l>een  fully  written  by 
him  ;  of  the  others,  we  Imd  here  and  there  notes  ou  the  distinctive 
characters  of  the  species,  and  of  his  views  as  to  their  synonymy  or 
history.  The  plat^,  however,  had  been  all  engraved  under  hia  own 
eye,  and  the  specific  designations  under  which  he  wished  the  figures 
to  stand,  were  recoi-ded  in  the  last  edition  of  Morris's  Catalogue. 
He  had  there  also  applied  MS.  names  to  a  number  of  sj>ecies  to 
be  described  in  the  Decade. 

In  a  few  cases  only  it  has  been  found  necessaiy  to  alter  some  of 
these  names ;  and  this  has  been  done  in  deference  to  an  authority 
which  would  have  been  gladly  admitted  by  Professor  Forbes. 
To  Mr.  S,  P.  Woodward,  of  the  Britbh  Museum,  we  are  indebted 
for  all  the  notes  respecting  these  supplementary  species ;  and  he 
has  also  fiimished  ftdl  desciiptions  of  three  of  the  plates.  With  this 
valuable  aid,  and  the  friendly  communications  of  Dr.  T.  Wright,  of 
Cheltenham,  we  can  present  the  Decade  in  nearly  as  complete  a  form 
;i8  it  would  have  possessed  had  our  friend  and  Master  hved  to  finish 
it.  We  miss,  however,  his  lively  remembrance  of  the  living  species, 
and  his  practical  acquaintance  with  their  variations, — deficiencies 
not  to  be  supphed  by  reference  to  his  published  works. 
[T,]  6  a.  2 
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or  the  ten  species  figured  three  are  new, — SotoBter  HordotUa, 
ddwris  Carteri,  and  Fyyaater  eonoideiis-  Of  tiie  other  genera^ 
Diadema,  Echinopali,  and  Echinus  pi-esent  us  ■with  well-known 
types  fi-otn  the  Oolitic  i\>cks,  which  are  conttaental  as  veil  as  British. 
PjfriiM  is  a.  rare  genus  in  England,  iind  in  this,  and  the  two  figured 
species  ol'  Pyjaster,  we  have  excellent  examples  of  that  division  of 
the  CtisKuhilidai  in  which  the  ambulacra  *re  of  unifonn  chanicter 
throughout.  Several  genera  of  tliis  type  have  been  figured  in  the 
Decades  The  Pygajtter  seniisulcatus  is  it  critical  specieB,  uid  Its 
synonymy  ia  now  for  the  first  time  cleared  up.  Hemiofter  Mur- 
(Jiinonloi  is  another  instance  of  the  same  Icind,  and  belongs  to  a 
large  genus  of  closely  ntlied  species.  The  Brisaua  SeUleB  is  a  Crag 
species  still  existing  in  the  Mediterranean.  Kone  of  these  nine 
genera  have  liefore  appeared  in  the  Decades. 

^  There  are  engraved  plates  sufficient  for  another  faBcioulos,  upon. 
which  Professor  Forbes  led  no  memoranda,  exoept  the  names  of  the 
species;.     These  Pktes  will  lie  published  at  a  fiiture  period. 

■  John  W.  Salter, 

r  PalceontdlogivL 


Geological  Survet/  Officf,  Jermyn  Street,  London, 
February  1856. 
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DECiiDE  V.    Plate  I. 


80LASTEB      X0BET05IS. 


[Genns  SOLASTEB.  Forbes,  1839.  (Sab-kingdom  Badiata.  dus  Echinodennata* 
Order  Aateriada;.  Family  Solasteridas. )  Bod  j  stellate,  miihindiatv,  covered  with  fluei- 
«dated  spines ;  aTennes  bordered  bj  three  sets  of  spines ;  snekers  biaeriaL  (CBoaaASTKSa 
MiOler.] 

Diagnosis.     S,  radiis  numerom  (30),  angusHs,  HnearAm* 

Beference.  Solaster  3foretonity  Forbes  (1854),  in  Morris's  Catal. ; 
2nd  edit.  p.  89. 

Very  few  species  of  the  genus  Solaster  are  known  in  the  seas  of 
the  passing  epoch.  Solaster  pa/pposua  and  S.  erideca  are  both 
inhabitants  of  the  European  seas.  They  are  many  rayed  star- 
fishes of  considerable  dimensions,  and  resemble  in  their  shape  the 
conventional  figure  of  the  sun.  None  had  hitherto  been  found  in 
the  fossil  state  until  the  remarkable  and  unique  star-fish  now  for 
the  first  time  figured  and  described  was  procured  by  Earl  Ducie. 
It  wa^  found  in  a  fawn-coloured  freestone  belonging  to  the  Great 
Oolite  (?)  at  Windnish  Quarry,  in  Gloucestershire. 

It  differs  conspicuously  from  its  li\^ng  coiigenei*s  in  the  great 
number  of  its  rays  and  their  linear,  contour.  The  details  of  its 
structure  are  such  as  leave  little  doubt  respecting  its  generic 
position,  and  I  do  not  feel  waiTanted  in  constituting  a  new  genus 
for  its  reception.  If,  however,  the  discovery  of  other  specimens 
should  show  that  the  dorsal  surface  is  furnished  with  simple  and 
not  i)axillated  spines,  then  the  foundation  of  a  new  genus  might  be 
necessiirj". 

At  first  glance  this  beautiful  and  well-preserved  fossil  seems 
as  if  it  were  the  head  of  a  Crinoid,  with  outspread  arms,  crushed 
flat.  A  nearer  inspection  shows  that  it  is  really  a  star-fish,  and 
suggests  a  close  comparison  between  it  and  Uraater  lieliaivthva,  a 
well-knoNVTi  many-rayed  species  from  the  Pacific  coasts  of  South 
America.  A  still  closer  examination  proves  that  it  is  not  a  member 
[v.  i.]  5  A 
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of  the  fiunily  of  UrasUriadcSf  a  group  distinguished  by  the  presence 
of  four  rows  of  suckers  in  each  ambulacral  avenue,  but  belongs  to 
one  of  the  genera  in  which  there  are  but  two  rows  of  ambukcral 
foet.  The  peculiar  arrangement  of  the  ossicles  of  the  disk,  which 
are  perfectly  preserved  in  the  specimen,  the  forms  of  the  ambulacral 
ossicular  the  single  series  of  interambulacral  bones,  the  arrangement 
and  shape  of  the  spines  on  the  border  of  the  avenues,  and  of  the 
ossicula  at  the  baiEud  angles  of  the  arms,  all  indicate  its  probable 
position  in  the  genus  Sdaster. 

The  diameter  of  the  individual  figured,  measured  from  ray  point 
to  ray  point,  is  somewhat  more  than  5  inches,  the  disk  is  I  inch 
and  i^r  across,  and  a  ray  is  2  inches  long,  and  -^  of  an  inch 
broad  at  its  widest  part  Tlie  average  bi*eadth  of  an  ambulacrum 
is  -1^  of  an  inch.  There  are  thirty-three  rays,  in  all  of  which  the 
ambulacral  portions  as  well  as  the  borders  are  beautifully  preserved 
The  eztremitiee  of  some  of  the  rays  are  partially  turned  over,  but  the 
portion  of  the  dorsal  surfitce  thus  exposed  is  obscured  by  crushed 
spines.  The  inner  8urfiGu»  of  the  dorsal  int^ument  of  the  disk 
occupies  the  oentre,  all  the  ventral  portions  of  that  region  having 
disappeared.  The  framework  of  the  dorsal  disk  is  for  tlie  most 
part  excellently  preserved.  The  skeleton  in  this  region  is  composed 
of  a  number  of  rather  stout  and  vertically  compressed  oblong 
osddes  overlapping  each  other  slightly,  arranged  in  a  loose  and 
somewhat  irregularly  reticular  pattern.  The  connecting  ossicula 
are  most  perfectly  seen,  the  spiniferous  ones  being  partially  con- 
cealed by  their  supporters.  Towards  one  side  of  the  disk  is  a 
rounded  impressed  space  with  traces  of  a  wrinkled  surface.  This 
I  take  to  be  the  position  and  remains  of  the  madi-eporiform 
tubercle. 

The  position  of  the  vent  cannot  be  clearly  traced ;  a  circumstance 
by  no  means  surprising,  considering  the  difficulty  tliere  is  in  ob- 
serving the  place  of  this  orifice  in  tlie  living  star-fishes. 

The  arms  are  very  narrow,  and  of  a  linear  shape ;  their  sides 
being  parallel  throughout  the  greater  portion  of  tlieir  length.  At 
the  point  of  junction  of  the  base  of  each  arm  with  that  of  the  next, 
is  a  pair  of  erect  semi-circular,  compressed,  slightly  sinuous,  sharj> 
edged  bones  (the  angle-ossicula).  Tlieir  inner  edges,  i.  e.  those 
directed  towards  the  mouth,  approximate ;  their  outer  edges  are 
divergent.  Their  upper  edges  spread  outwards,  but  much  less  so 
than  in  the  corresponding  bones  in  the  recent  Solustev  ])api)08U8j 
and  they  are  much  more  compressed  and  elevated.  Along  their 
outer  margin  are  rows  of  slender  spines. 
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Eftoh  aveaue  is  composed  of  two  series  of  ambulacral  ossicles, 
aboufc  sixty  in  a  row,  their  inner  edges  being  minutely  erennlated 
and  aocoratdy  meeting  along  the  centroHBnitiiral  lina  These  ossicles 
axe  shaped  soimeihing  like  a  dice  box,*  each  divided  into  two  more 
eqwnded  portions  imd  a  central  narrower  part  The  umer  pcwtion 
18  fattened  or  slightly  excavated,  and  soinewhat  rhomboidal,  the 
outer^^^ieyated  into>  a  ridge.  Hie  middle  and  more  oontncted 
portion  IS  carinated  obliquely,  and  on  the  inner  (proximal)  side 
has  a  triangular  groove.  A  similar  groove  occurs  on  the  outer 
(distal)  side,  placed  nearer  the  middle  than  the  fimner.  The  sides 
cf  ihe  ossid^  are  widely  excavated  for  tbe  purpose  of  forming  the 
aadmlacral  perforation  through  which  the  soft  suckers  or  ambul- 
acral ftet  passed.  The  interambulacral  ossicles  are  rather  quadrate, 
and  divided  diagonally,  though  somewhat  irregularly  and  lobe-like, 
into  two  portions,  of  which  the  inner  or  inferior  portion  is  elevated, 
and  the  outer  depressed.  These  ossicles  change  shape,  and  become 
narrower  as  they  approach  the  buccal  regions  of  the  ventral  disk. 
Their  crests  or  devated  portioDs  bear  combs  of  long  slender  aoicular 
spines,  with  bulbous  bases;  of  these  spines  there  are £rom lour  to  six 
in  each  transverse  row.  The  arrangement  of  the  dorsal  mAce  of 
the  arms  is  too  obscure  in  the  few  portions  of  those  organs  that  are 
reversed  to  enable  me  to  make  out  their  details  with  certainty ; 
but  I  think  I  can  perceive  pretty  clearly  the  paxillated  character 
of  the  spines,  and  that  these  bodies,  forming  the  radiated  or  brush- 
like crowns  of  the  paxiU^  above  described,  are  much  shorter  and 
stouter  than  the  marginal  spines. 

Locality  aiid  Geological  Fosition, — In  the  Oolite  of  Wind- 
rush  Quarry,  near  Northleach,  Gloucestershire.  (Collection  of  Earl 
Dude.) 

*  They  are  mach  less  bent,  even  near  the  mouth,  than  in  the  recent  S.papposus. — J.W.S. 


Description  of  the  Plate. 


Fig.  1.  SoUuter  Morctonis,  natural  size. 

Fig.  2.  Magnified  ambulacral  ossicles. 

Fig.  3.  The  same,  with  some  interambulacral  ossicles  magnified, — the  comb-like  spines 

attached. 
Fig.  4.  Inner  (proximal)  portion  of  the  ambulacrum,  with  its  large  angIeH)6sicttla, 

and  their  spines. 
Fig.  5.  Reticular  pattern  of  the  ossicles  of  the  disk. 

K  FOUBES  (1854). 

March  1856. 
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Dkcajie  v.    Plate  II. 


DX1D£HA    PS£UDODIAD£HA. 

[Genus  DIADEMA.  Gr.vt,  1835.  (Sub-kingdom  Radiata.  Class  Echinodermata. 
Order  Echinida.  Family  Echinidse.)  Body  circular,  rather  depressed  ;  ambulacral  aree 
with  two  rows  of  primary  perforate  tubercles  as  large,  or  nearly  as  large,  as  those  of  the 
interambulacra ;  the  latter  with  2  or  4  rows  of  primary  perforate  and  crenulated 
tubercles  ;  spines  long,  cylindric,  striated,  and  annulated.] 

Diagnosis.  2>.  2-3  uncialis^  hemisphtErica^  depressa^  tuberculis  nume- 
rasis  regulariter  radiata;  primarns  in  utrdque  area  binisy  in  ambulacro 
ndnoribus  (in  singula  serie  circa  20)  in  spatio  altero  majoribus  (circa  17)y 
secundariis  parvis  grantdisque  interpositis  :  disco  analiparvo^  rasaceo. 

Stnontms.  Cidarites pseudodiademut  Lamakck.  (1801),  Anim.  sans 
Vert,  Ist  edit,  t.iii.  p.  59.  No.  17. ;  2nd  edit.  1840,  vol,  iii.  p.  385.  Cidaris 
manUipora^  Phillips  (1829),  Geol. .  Yorks.,  1,  156.  Cidaris  diadema^ 
Young  and  Bird  (1822),  Geol.  Survey  of  Yorksliire,  t.  6.  f.  3.  Diadema 
Lamarckii,  Desmoulins  (1837),  Tab.  Synopt.,  p.  316.  No.  18.  (sec.  Wright). 
D,  ambtguum,  ib.,  p.  316.  (sec,  Agass.  and  Desor).  D,  pseudodiadema^ 
Agassiz  (1840),  Echiiiod.  Suissei^,  t.  ii.  p.  11.  tab.  17-49,  oO,  52,  53. 
Agassiz  and  Dksor  (1846),  Cat.  Kais.  dcs  Ecb.,  Annalcs  des  Sc,  3rdser. 
vol.  vi,  p.  349.  Wkight  (1851),  Ann.  Nat.  Ilist.,  vol.  viii.  p.  271.  [t.  12. 
f.  1.]  CoTTEAu  (1852),  Etudes  sur  les  Ech.  Foss.  Yonnc,  p.  142.  pi.  17. 
fig.  1.  [«C07J  maln.~\ 

(Diadema  hemisphccricum,  Aii.  Prodr,  p.  22.  Cot.  Ecli.  foss.  p.  139, 
tab.  xvi.  fig.  5-9  ?)  Pscudodiadeina  hemisph{€rictim,  Desor  (1855), 
Synopsis,  p.  68. 

Of  this  beautiful  Oolitic  urchin,  which  is  not  uncommon  in  tlie 
Coral  Rag,  we  have  had  the  opportunity  of  figuring  good  specimens, 
through  the  kindness  of  Dr.  Wright  and  Professor  Morris.  It  is  an 
excellent  example  of  the  genus,  which  has  a  great  vertical  range. 
Species  of  Diculema  are  found  in  all  the  secondary  and  tertiary 
formations,  and  others  are  still  living  in  the  Mediterranean,  and  in 
tropical  seas. 

The  genus,  constituted  by  Dr.  Gray  for  the  Clduris  diadema 
of  Lamarck  (Diad.  turcaruni),  was  formerly  made  by  Prof.  Agassiz 
to  include  those  similar  and  very  elegant  chalk  species  now  known 

[v.  ii.]  5  B 
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by  the  name  of  Cyphosoma.  None  of  these  are  yet  figured  in  these 
Decades.*  They  differ  essentially  from  Diadenm,  by  having  the 
tubercles  imperforate,  as  it  is  called,  or  without  a  central  de- 
pression ;  and  as  a  character  of  habit  may  be  distinguished  by 
having  the  tubercles  on  the  ambulacra!  area  as  lai*ge  as  those  of  the 
interambulacral,  while  in  Diadema  the  latter  are  almost  always  of 
greater  size.  The  present  genus  ranges  through  the  whole  of  the 
secondary  formations  up  to  the  present  time  ;  the  Cyphosoma  is 
confined  to  the  chalk  formations. 

The  nimierous  species  of  Diadevm  described  by  Agassiz  and 
other  authors  fiall,  according  to  tlie  Swiss  naturalist,  under  three 
groups  or  subgenera,  the  character  of  whicli  are  given  in  the 
'*  Catalogue  Raisonnd"'  In  the  first  group,  of  which  the  living 
D.  ev/ropasura  is  considered  the  type,  the  interambulacral  areie 
have  but  two  rows  of  primary  tubercles,  without  secondary  rows. 
Of  this  type,  D,  depressurriy  Ag.,  and  D,  niaviillanum,  Roemer,  are 
British  fossil  examples,  and  the  majority  of  the  species  in  the  genus 
are  at  present  arranged  in  it.  Of  the  second  group  the  species  here 
figured  is  a  good  example.  It  has,  besides  the  two  primary  rows  of 
tubercles,  secondary  rows  of  less  size.  In  the  third  group  (Tetmi-' 
gTa/nvma)y  the  multiplication  of  the  larger  tubercles  has  proceeded 
still  fisurther,  there  being  four  rows  at  least  on  each  interambulacral 
space.  D,  Brongnia/rtviy  a  cretaceous  fossil,  is  a  good  British  species 
of  the  type.*!- 

Desmption, — Diameter,  2  inches  5  lines  ;  height,  1  inch  3  lines ; 
diameter  of  the  mouth  (exclusive  of  the  notches),  1 1  lines.  General 
fonn,  subhemispheric ;  the  upper  surface  de])resseJ  Ml)()ve,  the  infe- 
rior surface  very  niucli  flattened.  From  tlie  depressed  apex  the 
sides  slope  a  little  outwards  to  tlie  rounded  mar<^in,  radiated  pretty 
equally  by  the  five  lanceolate  ambulacra^  whicli  are  very  little,  if  at 
all,  more  prominent  than  the  intervening  spaces.  They  are  iiir- 
nished  with  two  rows  of  ])rimary  tubercles,  al)out  twenty  in  a  row, 
which  are  small  near  the  apex,  and  increase  in  size  towards  the 
margin,  where  three  or  four  become  abruptly  larger  ;  all  are  per- 
forate, and  on  crenulated  bosses.  Between  them,  for  jdl  the  lo^er 
two  thirds  of  the   ambulacniin.    tliere    is   a    sinrrle  row  of  small 


*  A  notice  of  some  «;pecieR  of  this  genuj<,  considered  new  by  the  hie  Prof.  E.  Forbes, 
will  be  found  at  the  end  of  this  Decade. 

i  Desor  combines  (in  his  recent  work,  185.>)  the  first  and  second  of  these  groups  in 
llie  section  '*  PsemUHliadema^"'  and  he  also  separates  those  species  which  have  the  pores 
<Towded  above  (Z).  svhamjularc,  Aeass..  and  J),  pentagonuni),  under  McCoy's  ^iwis, 
Ih'fflttpitdfft.     {Scfi  Appendix.) 
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secoiulary  tiibercles,  and  a  few  gi-anules  also  are  intersperBed.  On 
the  plates  of  the  upper  sxirface  these  gi-anules  surround  the  primaries, 
but  on  the  lower  ones  are  only  occasionally  to  be  met  with. 

The  primary  tubercles  in  the  interambulacral  spaces  are  larger 
than  those  on  the  ambulacra,  but  not  quite  so  many  in  a  row  (about 
sixteen  or  seventeen),  and  from  about  the  upper  third  of  the  s^- 
ment  there  are  secondary  tubercles,  likewise  perforated,  but  very 
much  smaller.  There  is  a  single  row  of  these  outside  the  primaiies, 
and  a  double  row  down  the  middle.  These  secondary  tuberdes  are 
largest  at  the  turn  of  the  margin,  and  decrease  rapidly  in  size 
above  or  below  that  point.  Each  plate,  at  least  on  the  more  pro- 
minent parts  of  the  test,  bears  two  or  three  secondary  tubercles  on 
each  side  of  the  primary  one.  Of  these  the  mast  conspicuous  are 
placed  on  a  line  with  the  primary  tubercle,  the  others  occupy  the 
angles  of  the  plates,  and  are  interspersed  with  numerous  granules, 
which  only  on  the  upper  plates  surround  the  primary  bosses.  These 
bosses  are  of  a  transverse  broad  oval  form,  and  for  the  greater  part 
of  each  row  are  confluent  at  the  base.  They  are  flat  round  their 
base,  then  rise  steeply  to  the  crenulated  edge,  which  is  divided  by 
about  fifteen  notches,  and  support  small  strongly  perforated  tuber- 
cles. They  increase  very  regularly  in  size  outwards,  and  radiate 
regularly  from  the  apex,  instead  of  divaricating  widely,  as  in  the 
recent  D.  turcarvbw,^  and  then  converge  rapidly  on  the  under 
surface,  so  as  to  leave  a  depressed  space  between  the  ambulacral 
tul)ercles  occupied  l^y  the  pores.  There  are  about  seventy  pairs  of 
l^res  in  each  row,  which  are  disposed  in  a  single  series,  and  run  in 
nearly  a  straight  line  from  the  apex  to  the  circumference  ;  below 
this  they  undulate  a  little,  and  close  to  the  oral  margin  about 
twenty  pairs  fall  into  ranks  of  thi*ees. 

Each  pair  of  pores  forms  an  ovoid,  and  is  included  in  a  ring,  and 
an  elevated  tubercle  or  ridge  separates  the  pores,  forming  as  it  were 
a  handle  across  the  elliptical  space. 

The  apical  disk  is  small  compared  with  that  of  other  species,  in 
our  largest  specimens  not  half  an  inch  across.  It  is  composed  of 
five  obovate  genital  plates,  and  five  minute  ocular  plates  ;  the 
genital  plates  extend  outwards  much  beyond  the  oculars  ;  they  are 
covered  by  large  granules,  and  are  ])erforated  nearer  the  outer  than 
the  inner  margin. 

The  right  (anterior  f)  plate,  which  bears  the  madreporiform 
tubercle,  is  decidedly  larger  than  the  rest.  The  anas  is  roimdish, 
not  quite  regular  in  shape.  The  mouth  is  larger  than  in  our  figure, 
measuring,  from  i)oint  to  point  of  the  ten  deep  notches,  at  least 
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three  fifUis  of  the  whole  diameter.  The  notches  are  placed  in  pairs 
at  the  oral  edge  of  the  interambulacral  spaces,  their  depth  being 
about  equal  to  their  width  apart,  and  those  of  each  pair  are  con- 
siderably nearer  to  one  another  than  to  the  neighbouring  pair. 

Our  specimens  shew  no  spines.  They  are,  however,  represented 
by  Prof  Agassiz  in  the  Ech.  Suisses,  t.  17.  £  51.,  as  slender,  cylin- 
drical, solid,  pointed  at  the  ends,  and  finely  striated. 

Affi/aUiea. — ^There  seems  to  be  no  other  English  species  with 
which  it  can  be  compared,  unless  a  somewhat  more  convex  and 
smaller  form  which  is  said  to  occur  with  it  in  the  Malton  Oolite  may 
be  considered  distinct.  This  species  or  variety  has  fewer  (twelve) 
and  rather  more  prominent  interambulacral  tubercles,  and  the  secon- 
daries between  these  are  smaller  and  fewer.  The  ambulacra  are  a 
trifle  narrower  in  proportion,  and  are  somewhat  more  convex  than 
the  intervening  spaces,  while  in  the  figured  species  there  is  do  such 
difference  ;  and  as  the  primary  tubercles  are  not  so  crowded  in  the 
rows,  they  are  rounder  and  less  oval  than  in  D,  pseudodiadema. 
The  apical  disk  is  very  much  the  same,  but  there  is  a  difference  in 
the  arrangement  of  the  pores  near  tlie  mouth,  which  can  scarcely 
be  due  to  age — only  about  eleven  or  twelve  pairs  of  pores  (instead 
of  twenty)  being  formed  into  ranks  of  threes.  Specimens  of  this 
in  the  British  Museum  and  the  Geological  Survey  Collections 
agree  with  D.  h^miaphcericv/m^  Ag.,  as  figured  by  Cotteau,  and  are 
in  all  probability  French  specimens  from  the  Coral  Rag. 

On  this  species  Prof.  E.  Forbes  left  a  good  many  note.s,  wliicli  are 
embodied  in  the  above  description,  and  liis  views  of  the  synonym}' 
are  coiTectly  expressed  liere,  as  also  in  the  second  edition  of 
MoiTis's  Catalogue.  He  has  ciuoted  in  his  ilSS.  the  reference  to 
D.  LamarcHi  of  Desmoulins  (whicli  Dr.  Wright  adopts)  with  a 
doubt,  and  remarks  of  Cotteau's  figure,  *'  that  it  represents  a  cast, 
and  is  not  good  in  its  details.  The  pores  are  especially  confused. 
Unaccountably,  too,  perhaps  by  the  erroneous  ihawing  of  the  pores 
in  Phillips's  figure,  Cotteau  has  referred  Ecltinvs  genn'mana  of 
Phillips  {E,  pcrlains  of  tliis  Decade)  to  liis  species.''  Agassiz  and 
Desor,  in  the  Cat.  Rais.,  have  done  the  same,  though  with  a  mark 
of  doubt.  The  i).  ambiguum  of  Desmoulins,  according  to  these 
authors,  is  a  synonym  of  the  present  species. 

Locality  and  GeologicoJ  Position. — Coral  Rag.  Malton,  near 
Scarborough. 

Foreign  Localities  and  Range. — "Corallien'"  of  Besancjon, 
canton  de  Soleure ;  St.  Milnel ;  La  Rochelle. 

J.  W.  Saltjk. 

Jonna^^^  185(». 
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Description  of  the  Plate. 

Fig.  1.  Diadcma  pseudodiadema^  Lam.,  from  I>r.  Wright's  specimen  ;  the  apical  plates 

are  restored  from  one  lent  by  Prof.  Morris. 
Fig.  '2.  Side  view  of  do. 
Fig.  3.  Part  of  the  under  surface,  showing  the  deeply  incised  angles  of  the  mouth  and 

the  pores,  a  few  only  near  to  the  mouth,  in  ranks  of  threes. 
Fig.  4.  Portion  of  an  ambulacral  and  of  an  interambulacral  segment  magnified  \  the 

pores  in  simple  pairs,  with  a  tubercle  between  each  pair. 
Fig.  5.  Part  of  an  ambulacral  segment  near  the  mouth,  shewing  the  pores  in  ranks  of 

threes,  magnified. 
Fig.  6.  Apical  disk,  with  5  minute  ocular  plates,  and  5  large  and  nearly  equal  OTarian 

plates ;  the  right  anterior  one  a  little  the  largest,  and  bearing  the  madre- 

poric  tubercle. 

Other  British  Species  of  Diadema. 

In  the  second  edition  of  Morris's  Catalogue  of  British  Fossils,  Prof.  Forbes  had 
materially  increased  the  list  of  the  British  species  of  this  genus.  Of  the  new  species  there 
recorded  and  referred  to  as  described  in  this  Decade,  characters  will  be  given,  so  far  as  the 
materials  permit,  by  our  friend  Mr.  Woodward,  In  the  arrangement  of  the  ^lecies  he 
follows  Desor,  except  that  he  regards  his  groups  as  snbgeneric  only. 


Notes  on  BriHsh  Fossil  Diademas,     By  S.  P.  Woodward^  Esq. 

•  JcR.vs8ic  Species. 
Section  A.    {Pseudodiadema^  Desor.)    Pores  in  single  file. 

1.  J).  psewloiliadema^J^am.     Above  described. 

2.  n.  Moirrei,  Wright,  Ann.  Nat.  Hist,  1854.,  pi.  12.  f.  3. 
Localities. — Uppku  Lia8,  Ilininster  ;  also  in  Normandy. 

.'3.  D.  ergualCf  Ag.,  Pkih.  Suis.,  t.  17.  f.  3G-38. 

Locality. — "  Coral  Kag,  Steeple  Ashton  ;  M*Coy.'*  Morris's  Cat  76.  The  original 
specimen,  in  the  Cambridge  Museum,  is  a  fragment  of  D,  versipora  (^Diplopodid)  ; 
another,  in  the  Brit.  Museum,  appears  to  be  the  real  D.  (tquale^  but  its  locality  is 
not  certain. 

4.  1).  dcpressuniy  Ag.,  Cat  8.     Wright,  Ann.  Nat  Hist.  1851,  vol.  viiL  t  12.  f  2. 

jAfcalities. — Bradfoud  Clay,  Cirencester.     Great  Oolite,  Minchinhampton.     In- 
ferior Oolite,  Crickley  Hill  and  Dundry. 
4  a.  D.  armatnm,  Forbes,  MS.     Morris's  Cat.,  70. 

lAHulitt/. — Inferior  Oolitk,  Castle  Carey,  (not  Gloucestershire),  Somerset 
licpresenteil   in  the   Museuin  of  Practical  Geology  by  four  small   and   imperfect 
sjiecimens,  undistiugiiishable  from  small  examples  of  fJ.  depressvtm, 

5.  D.  viamiUanum,  llcemer,  Ool,  vol.  i.  p.  26.  t.  2.  f.  1.     D.  Davidsoni,  "Wright  (1854). 
Ann.  Nat  Hist  vol.  xiii.  pi.  12.  f.  2. 

Localities, — CoBAL  Hag,  Calne  (Brit.  Miis.)  ;  Kedcliff,  near  Weymouth  (Geol. 
Survey.) 

The  British  bpecimens  agree  perfectly  with  hpecimens  received  from  Dr.  Rcemer, 
labelled  "  U.  CJoral  Rag,  Hildeshelm,  Hanover.'* 
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U.   t/iiulrm,!  h-m.«t,g«<a.  Af.  (•«.  »e*i>r).  Eck  8tiiH.  ik  p.  Mt  t  IT,  t  I-L 

Loeaiii!i.—CoMtuusn,  Htanton.  he  Wilu  (W.  THaj). 
7.  i>.  vajrant,  Philap,,  GmL  rorki.,  t.  T,  T.  t.  ^   ,. 

Zom/i^.— CoiuniBum,  Ynrkihirt.  (Mot™'*  C«t  p,  77X-  >  '  ■  ■ 
[Tfai-  Oi/arui7«7A».Iirod.  m  (irol.  Iroc.  voLiu  p.  V<il(Ml.OMil!fcfcMbLL4. 
£  G.),  from  Uic  Lias  of  I.^nu  Bi^t,  vu  ootuidrrdl  K  AWhk  ky  XWt  SMHt 
The  i)ri([iiud  Bpechiuvi  in  in  Hxc  Mm.  Gcol,  Soc.  AaM-te'Mlttiaa  af  tt» 
«pecim«i  it  irould  be  quilv  mdetcrmiunblc,  ^ui  c(nu|#fiv  iMl  MMv'  OMithi 
developed  by  Dr.  Wrighi  shows  it  to  be  ui  £oA(ii(7»ifc]  '     '  ' 

fl.  ;>.  Ba*cri«.,  Wood-.  

Bodycnb-penMganut.dcpreiietliliLt.  iK,  itll.  7  ibOi  diiuMtWi(twcd<Mfli(7lkH^ 
anal  4  Unci ;  prbuirf  tubcrdes  promincni.  in  i  rovi  of  nlmK  U  wA,  o*  d  ttl  MM  | 
bosMG  crennlated  :  mierapDces  sparingly   jp-iuiiiliited.   becoHing  .Ian  itont  fHM  fa 

LoaJitt/. — CoBHSRABD.  Caislor,  Norihainptoiisluic.    Colli-ctcil  by  Missliakcr.  (ColL 

Brit,  Mob.) 
[The  Diadema  nminum,  Ag.,  of  Mnrrb's  Cal^o^E  (IHadaiui  nituta,  lliickinu), 

it  Sa  ^enwoimio,  uid  ira.1  Bret  de«cribi>d  by  QaemMUl  under  the  nmmeof  Cidarilti'. 

9.  D,  "  gahangvJarr,"  Ag^  VM\t.  Snisses,  iv.  19.  t.  17.  L  21.  Ti.  (not  of  Goldfbis). 
Cidaris  ctrtipora.'W ooim.  MS.  Marri»'a Cat  in  cdiL  p.  .^0.    Bronn,  Index,p.  anl. 

Locniilita. — Coral  Bad,  ('aIhh  and  Qillmaruin,  Wilts  ;  Farringdon,  Berks. 

«  ans  two  viiri«ti«i  of  ibis  »peoips  ;  out-  with  the  upper  eurfan-  etenly  indiucd 

■  all  rnund,  tlie  uther  lamid  at  the  sngltis  and  depre«ced  in  the  ivnlrr  abovr.     The 

»  are  like  thuM  of  V.  /unidixiiaiicma.  The  Sgnre  givm  by  Agusii  sgTMB  with 

rASwiis  »pi.-ciin?ii  !□  the  Brit.  Has.,  anA  difTertt  ftnm  tlie  British  exaiuplrai  in  baring 

mnrc  promiuetil  primury  lubercJes,  ospccially  oq  the  unibulacral  areat, 

(vi».  It  instead   of  13  to  Hi  iu  eath  riiw),  ami  Ihv  ainliulacral  row*  arc  not  bo 

widely  sepinued  by  a  finely  granuUted  space. 

We  cannot  agree  with  M.  Agaasii  in  conudering  either  of  these  forini  relenble  to 

the  "Cidarita   iiJiaitgiJaru"  of  Goldfuss  (Petr.  I.  122.  t  4U.  £  8.)    Gennao 

i^cdmeni,  agredng  with  GoldiiiBa's  figure  and  descriptioii  in  the  preseaec  of  only 

■  tingle  wries  of  porea.  are  in  the  Briliah  Museam. 

Beelioo  B.     (^D^ihpodia,  M'Coy),     Fores  crowded  above  and  below. 

10.  D.peiitag)mmm(I>^ib^ia),1S<kiy,  1S48.  Ann.  KatllisL  p.4ia. 
LoeaHtjf. — Great  Oouib,  Hi&chinbampton.    (Woodw.  Mub.,  Brit.  Mm.,  &c.) 

In  this  Ihtle  ipeoiei  the  porea  are  crowded  at  the  ends  of  the  Mnbolavra,  a«ini).  "■sub- 
attgulare ; "  the  character  has  not  been  considered  of  generic  importaiiM  by 
M.  AgiMJa  or  Pnf.  Forbet,  either  here  or  in  tbe  cretaceoni  and  receot  itpeaes, 
bat  it  haa  been  adi^ied  by  H,  De«or, 

■  *   C&EtACEOG8  SlKCIKS. 

Sntks  A.  Primary  tabetelea  in  two  tow*  ;  porea  in  single  file.    (PcnuiDifufdnuf.) 

11.  D.  a-n(XHM,Cu/ar(i«s,GoldfiiBt,Fetr.  L  -to.f.  lu.  (Forbes,  in  Hai.pTact.  GeoLaad 
Horrli'*  CaL  Snd  edit.)  Cy^totOMt  Milleri,  pa^^  Forbes,  in  Diznn,  Geol.  SoMex,  ^p.  s. 
and  840,  pL  36.  £  17.    (Hna.  Bowerbank.) 

Is  the  Snt  edhloD  of  Morrit"*  Catalogue  this  name  was  introdoMd,  at  my  inggeatian, 
br  the  Warmintter  fowil,  afterwards  c«nndend  dtatinet  and  named  2>.  Bauliia. 
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Pro£  Forbes,  however,  still  referred  to  Groldftiss's  species  a  specimen  from  the 
Grey  Chalk  of  Dover,  presented  to  the  Mnsemon  of  Economic  Geology,  by  E.  H. 
Bmibury,  Esq^  M.P. 

This  specimen  is  circular,  and  measares  14  lines  in  diameter,  by  6^  in  height ;  the 
upper  opening  is  pentangular,  and  6  lines  across :  the  month  only  4  lines,  and  very 
deeply  sunk ;  the  primary  tubercles  are  more  prominent  than  in  D,  BenetHa, 
diminishing  in  size  below,  but  not  much  upwards  ;  the  areolae  are  radiated ;  the 
Interambulacral  tubercles  are  12  in  each  row,  divided  by  two  rows  of  irregular 
granules,  separating  above  and  leaving  bare  channels;  these  areas  are  bordered  below 
by  two  rows  of  accessory  tubercles  ;  the  ambulacral  tubercles  are  like  the  others,  in 
two  rows  of  12  each,  and  nearly  as  large,  converging  above  ;  the  pores  are  close 
together  above,  but  towards  the  circumference  they  arc  separated  by  conspicuous 
tubercles,  or  groups  of  granules,  which  gives  them  a  straggling  appearance,  and 
makes  them  difficult  of  detection. 

A  second  example  of  this  Diademaj  presented  to  the  British  Museum  by  Daniel 
Sharpe,  Esq.,  has  14  tubercles  in  each  row,  and  Mr.  Bowerbank's  example,  re- 
ferred to  above,  has  16-17  primary  tubercles,  which  are  consequently  smaller 
and  more  crowded.  A  specimen  in  Mr.  Mackie's  cabinet  is  more  elevated,  and 
remarkably  contracted  at  the  base:  it  measures  13^  lines  in  diameter,  and  7^  in 
height 

Locality, — Chalk  Makl,  Dover.    (Mus.  F.  GeoL,  Brit  Mns.  &c.} 

12.  D,  Benettitp,  Forbes,  Morris's  Catalogue,  2nd  edit  1854.  {Cidarites  onuUus, 
Gold£,  Petr.,  t.  40.  £  10.?)    Desor,  Synopsis,  p.  12. 

Body  circular,  inflated,  depressed  ;  lat  14,  alt  6  lines  (sp.  m^.);  apical  disk  large  (15^ 
lines  diam.),  pentagonal ;  oral  opening  small  (4  lines),  deeply  sunk;  ambulacral  tubercles 
as  large  as  the  interambulacral,  in  two  distinct  rows  of  about  1 5  each,  separated  by  a 
double  row  of  minute  tubercles  and  granules ;  interambulacral  tubercles  in  two  primary 
rows  of  about  14  each,  separated  by  a  wide  median  space,  unequally  granulated,  which 
becomes  smooth  above,  and  bordered  by  similar  spaces,  in  which  a  few  small  tubercles 
are  developed.  The  areoljc  are  sometimes  radiated.  Pores  in  regular  distinct  rows  ;  those 
of  the  circumference  with  a  small  tulKTcle  between  each  pair. 

This  species,  abundant  in  the  Upper  Green  Sand  of  Warminster,  was  dedicated  by 
Prof.  Forbes  to  the  late  Miss  Etheldreda  Benett,  of  Norton  House,  authoress  of 
the  "Catalogue  of  Wiltshire  Fossils"  (1831).  In  the  first  edition  of  Morris's 
Catalogue  it  was  recorded  as  D.  omatum,  Goldf.,  at  my  suggestion  ;  and  in  the 
second  edition,  both  names  appear  for  the  one  species.  As  we  have  no  authentic 
examples  of  7>.  oniatum,  it  is  impossible  to  say  in  what  respect  it  differs.  M. 
Michelin  has,  however,  communicated  to  Dr.  Wright  a  specimen  labelled  "  D. 
onmtujii,  Goldf. — Cap  la  Here,"  which  is  nndistinguishable  from  the  Warminster 
specimens  of  D.  Benettict. 

lA>c<iliti(s. — Upper  Gueen  Sand,  Warminster:  Durdle  Cove.  Dorset. 

13.  D.  Barretti,  Woodw. 

Circular,  depressed;  lat.  11,  alt  .>  lines;  pairs  of  pores  in  single  file  throughout  ; 
arnbuldcral  tul^ercles  as  large  as  interambulacral,  in  2  distinct  rows  of  12  each, 
divided  by  a  double  row  of  granules  margining  the  plates ;  tnUrambulacral  tubercles 
in  *2  principal  rows  of  11-12  each,  separated  by  4  rows  of  granules,  which  partly 
•surround  the  tubercles  of  the  circumference  and  2  secondary  rows  of  8-9  rather 
smaller  tubercles  ;  base  concave  ;  apical  opening  moderate,  pentangular. 

Differs  from  "  D.  Benettice,**  Forbes,  and  from  D.  tenuCj  Ag.,  in  the  development  of 
secondary  rows  of  interambulacral  tubercles. 

Locality. — Upper  Green  Sand,  Cambridge.  (Coll.  Brit.  Mus.,  and  of  Jas.  Carter, 
Esq.) 


U.  D.  liuHti,  Korbrx,  llarru'i  Calais  Sitil  edit.  UJi. 

Circular  or  ■liirlill)'   protagonal.  drpmanl  i   laL  ■>.  ull.  4   lini-i:    biw'   nilhtr  flatt 
mlioUcral  tulxTclea  rnlbvr  prumiiicnt.  u  Isrgv  sn  tluf  intcisnibulaorEl.  in  3  rain  of  aboot 
3D  neb,  dosrtiigi'Uirr,wpMBMi1()Dl]'  b>  a  ^cifrtux  line  of  uiiUI  Rramilvn  ;  inWrambnlicnt 
.'(Bbvrclv*  aJw  iii  :i  rnwii  of  10Mch,Hilh  ii(«uunryRi«Kor>bi>ni  t  wiibII  Mbnrln  ootnidt. 
Tl>i«  urchin  ggrveK  trliti  a.  apcdnti'n  from  M.  Mlchcllo,  liMlml  ((rruiiMiiuty)  "  l>.  ■■&• 
Jd»i,  V llUn  unr  Mm- ; "  it  i*  pcrhnp*  the  U.  MicktHni.  Demr,  KrimiNiiii,  \t.  U. 
Laealiig.—'Ka  apcciu  l«  ntb^r  l*iw  »tiiinil»nl  lh*ii  /).  Bmrllirr  in  Ihc  Uri-ni  tiu^M 
S.iKU  of  Warniiii>it«T,  *nd  arynr  aXtaia*  an  riuhI  n!cv.  It  ba*  a  mart  opiiiuaF  ajipvar- 
aiir«,  owiniK  lo  th«  elmwr  approxiraation  of  tlir  ainbularraj  lulwrcln. 
VdM.— «.  ™ft«im,Forbeii,l.  c.iatliB  Cyplioiima  tligieilt.  Ag.,  aud  T>.  .VCtj-.  fathn^ 
'XV.  mtuhrt.  M'Coy,  not  Ag.)r  "l"™  "O*  "lifi'r  from  it  in  any  ivipccL* 
la.  D.  nimdari,  Ag.,  Ech.  Suisseii,  t.  lli,  t.  16-lC. 
iora/iVj.— "  Upf««   Gcebk    Sand.   Blackdoirii,  Mt'u*,''   (Jlorriir'ii   CaiaL  f.  *'.) 
Tbe  lomlity  requites  conriniialiiiu. 

|fca*r.  ■■Willi  wrat  ■bora. «eMn« taoMtt  t  bt.  lo^  att.  4^  ^ i  ^W^iik 
^rilQitHlMiiiitMUMli  MMbidMM  tAnoMi  ntwdtohlwaiwurf  Mvll 


Tfi .!•  ""      ta  *•  AhmA  tea  of  A*  ^kd  api^«  h«  ta  *•  lM|ir 

Mtfv  W  BMll  tAardM  oi  flN  ^ptr  a^w^  Ah  gb^  •  pMtv  wMt  W 

ncMbnidy   gnanliled    Bnrhce.      Berenl  oQirr   spechnena  id  the  eollectloiii   Ot 
Mr.  CnDnington  and  Mr.  S1op«r  of  Derint  hare  been  ciamiDed,  and  show  that 
the  apeciea  it  liahle  to  considerable  TariatioD. 
£oni%.— trrPBR  Gbeen  Sasd,  WarminEter, 
17.  D.  puftaialum,  Forbes,  1.  c. 

Sub-pentagonal,  depreseed,  concave  beneath,  coDTex  above,  alightlf  tnflMed  at  tb« 
ail|lea;  laL  14,  alt.  G  lioei ;  ambulacral  tnhercles  in  3  dittiiict  rowt  of  \t  sa  15  each, 
with  3  nma  of  small  acccsaoTjr  tubercles  (S  or  6  in  each)  belov  ;  interambalacTal  tubercle* 
13  or  11  in  each  roT,  with  G  accessory  rovsof  small  unequal  taberclca  beneath  ;  tnherclcs 
Ufgeit  at  the  circnmference,  becoming  graduallv  amsller  ahovc  and  below  ;  areola  of 
the  upper  tnbcrclea  very  small,  interspaces  aniformlj  granulated. 

This  (pecie*  reaembles  M.  Agassii's  figure  of  D.  Rhodani  even  more  than  the  last  ; 
compared  with  the  specimen  from  the  Perte  da  Rhone,  it  differ*  in  the  greater 
nnmber  and  regularitj  of  the  rows  of  tubercles,  the  wider  apace  between  the 
ambnlaeral  rows,  the  more  densely  granulated  iDterspacea,  and  the  greater  number 
of  acceanry  tuberctes  beneath.  It  is  to  be  feared  that  the  diteovery  of  non 
specimen*  will  not  incTeaie  the  validity  of  these  diffbrences. 
Zocu/i^.— Upper  Grebk  Sahd.  (Craie  chloritie),  Chatdstock.  Presented  to  the 
Mil*.  PracU  Geology  by  E.  H.  Bnnbury,  Esq.,  M.P, 
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18.  D.  tumidum^  Forbes,  L  c 

Circnlar,  inflated ;  lat  9,  alt  5  lines ;  ambulacra  straight ;  taberclei  nnmerous,  small, 
subeqnal,  those  of  each  division  in  2  distinct  rows;  areolsB  small,  slightly  radiated; 
ambnlacnl  tubercles  separated  by  a  double  row  of  granules ;  interambulacrals  bordered 
by  a  fS?w  very  small  accessory  tubercles  ;  interspaces  granulated,  becoming  quite  bare  near 
the  apical  opening.    (Spines  slender,  solid,  smooth.     Coll,  BowerhankS) 

Locality, — Chalk  Maul  of  Dover,  Chlor.  marl,  Somerset.  (Coll.  Wright ;  Tennant) 

The  original  specimen  was  presented  to  the  Museum  of  the  GeoL  Surrey  by  Edwd. 
Clarke,  Esq.,  and  stated  to  be  from  the  Gault  of  Folkestone.  It  is  partly  incrusted 
with  pyrites,  and  filled  with  a  matrix  of  what  appears  to  be  Gret  Chalk.  A 
better  example  of  the  same  species  in  the  Brit  Museum,  undoubtedly  from  die 
Grey  Chalk  of  Dover,  has  12  or  13  tubercles  in  each  row. 

19.  D.  Carteri,  Woodw. 

Circular,  tumid  ;  lat  10,  alt  6  lines  ;  pairs  of  pores  in  single  file  ;  ambulacral  tubercles  as 
large  as  the  interombulacral  at  the  circumference,  becoming  much  smaller  above  and  below, 
in  2  close  rows  of  11  each,  alternating  ;  interamhulacrcd  tubercles  12  in  a  row,  separated 
by  a  moderately  wide  granulated  space,  and  flanked  by  rows  of  about  6  secondar}' 
tubercles  externally,  on  the  under  side.     Base  concave ;  apical  opening  smaJL 

Closely  related  to  D,  tumidum^  Forbes.  The  ambulacral  bosses  are  closer  together, 
and  the  secondary  rows  of  interambulacral  tubercles  more  developed. 

Locality, — Upper  Greex  Sand,  Cambridge.  (Coll  L.  Barrett,  and  of  Jas.  Carter, 
Esqrs. 

Section  B.  Primary  interambulacral  tubercles  in  4  rows ;  pores  in  double  series  at  the 

summit     ^Tetra gramma,  Agassiz.) 

20.  D.  variolarey  Alex.  Brongniart,  1834,  Env.  Par.  p.  152.  pL  M.  C  9.    {sec.  Forbes.) 
Syn.   Cyphosoma  MiUei-i,  Forbes,  in  Dixon,  GeoL  Sussex,  pi.  25.  f.  17.     (Mus. 

Bowerbank.) 

Lucallties. — Specimens  agreeing?  pretty  well  with  M.  Agassiz's  published  cast  occur 
in  the  ('ualk  Marl  of  Dover  (Brit  Mus.  and  Mus.  Pract.  GeoL),  but  it  is  im- 
possible to  ascertain  what  species  was  intended  by  M.  Brongniart's  figure  and 
description,  without  reference  to  the  original  specimen. 

It  is  rather  singular  that  in  Morris's  Catalogue  (p.  77.),  we  are  referred  for  a  re- 
presentation of  this  species  to  Agassi z's  figure  of  J).  Bronyniarii^  whilst  Bronu 
(Index,  p.  12G1.)  and  D'Orbigny  (Prodrome,  2,  p.  142.)  quote  Brongniart*8 
figure  of  D.  variolare  in  illustration  of  Agassiz's  D.  Brougniarti.  Bronn  also 
quotes  Goldfuss's  Cidaritea  varioUtr'tSy  which  is  a  CypltosomUt  and  D'Orbigny  places 
both  species  in  the  Gault, 

21.  1).  Broiiyniartly  Ag.,  Ech.  Suiss.,  t.  14.  f.  4 — G. 

LcraVuii's. — Grky  CiiALK,  Dover  (Brit  Mus.).  Chloritic  Marl,  Alaiden  Bradley, 
Somerset  (GeoL  Survey).  These  specimens  have  been  compared  with  typical 
examples  from  the  Upper  Green  Sand  of  the  Perte  du  Rhone.  In  the  recently 
published  Synopsis  of  M.  Desor,  this  species  is  accidentally  placed  in  the  genus 
*'  Pseudodiadvma^'  amongst  the  species  with  pores  in  single  file,  whilst  D.  variolare 
is  placed  in  the  genus  Diplopodia. 

22.  D.  Mackiei,  n.  sp. 

Inflated,  depressed ;  lat  24  lines ;  oral  opening  deeply  sunk,  lat  6  lines;  apical  opening 
pentagonaL  7^  lines;  ambulacral  pores  crowded  above;  prunary  tubercles  not  diminishing 
sensibly  above,  but  decreasing  regularly  below  ;  ambulacral  tubercles  in  two  rows  of  1 7 
each,  at  wide  intervals  above,  the  rows  separated  by  a  continuous  granulated  space  ; 
interambiUacral  tubercles  in  6  principal  rows,  bordered  at  the  circumference  by  accessory 


riiwt,  ^11'  i-vDiral  >t>uvc  vi'idir,  firximblml,  nixl  lulwrculuU'il.  bfi-nining  l<*r«  mhI  dkunU'llcd 
fibavf.   *p)iu>  (kmlrr  (Lrm  th*a  a   liiiM  wiil<-),  nili-l,  fiuvly   tirlaud.      A  Mill  Imtgir 

■  iprGimcii.  b  M.  Bonerbiiik'*  vAtdort.  iiii'ttjuiiv*  ^^  incbM  noroiu. 

Locailtg.—Gwx  V.VUX.  Otxim.    (Onll.  S.  J.  MankV,  !■><).,  utd  Bn<r*rli«nkV 
39.  D.  nuinuilum,  Ag..  Cm.  E«hJa..  (i.  4i).  (Karliii.) 

Sab-|ieauui|[(|]ar.il<|ir«4ei]i  laL  lOt.ult. 'Iliiws  i  burflnti  niiicsl  upeuiagiKuUiigDlff, 
|U iluinMdei' 4  11dm  i  ainhalnrnii'lrkighl,  widmiug  nnd cimHumt ubote i  ih«  pun  ofpareii  in 
i  i-ampocl  doiiblr  aBri-'ii  m  tSir  u  the  fourivenili,  u  fH<  nv.il  ilie  lunutli  nrraagtA  in  Ihrees  ; 
ptiauav  tuherdeji  iiiiull.  lubciiiiHl,  tlioee  of  ihe  unibnlscra  iu  2  c]me  rowt  of  IS  or  tft 
i-Wl^dimlnittiliig  gruiloallj'  iVom  ihc  irircituJVi'eDce,  tuid  1i«coiuiD{!  vcr;  minnte  upvarda  i 
'btinwDbnlncnl  tubcrle*  iu  3  priocipid  rows  of  tl  or  1^  taoli.  diverging  upwards.  Bur- 
rounded  by  rowi  of  gruniilcs  ticlon*.  and  dividtd  bjr  n  bare  sp«ce  above;  outer  row* 

■  Bhrrter.  of  r>  or  7  liil..rclp«  caoh. 

Jiiitfriti,— Tfrti  ipctaet,  wliioh  oIokIj  rewmbU*  the  Oc^tie  J>.  nfaa^dfart,  ^Ag, 

'    fteiMl''(rf  Aw  IcM  comnxm  fomu  met  widi  In  the  tTMn  GsntK  Su6  tfin^ 

BlMtri  ftere  Ue  two  ipeclmeiu  in  tiie  ealbetiDii  of  Dr.   Wm.  SmdA  (Brit 

•■■^-■'■TtaLX  «Bd«T(«ahitIiGHDseumoftfaeGML  Bnmy.    It  it  more  •iMwdlWt,  Hid 

•uaiv  a  Ik(^  mc  in  tb«  olilaritie  mari  of  SooHnnditet  ^paehtMB*  .In  Dr. 

'  Wi%fcfaeonaBttiMm«Mnr«181tM«indl»tB«ter.»ndlMT><row>«finlw»Ml»ubc»l 

Inbaralci  Wirt}' eqdd  in  i1m  ■!  a«  dienmfcMakoa,  like  JJ^tfeporfw  IbAifi,  D^^ 

'  li  dHt  oilaMkn  of  Dr.  Wriglit  !•  a  apadmes  of  fbk  nreUn  IMm  As-^.-Giimb 

Sand  cfFranee,  labdled  "  J>.  tMTMAirc,  Br.,"  b)r  M.  HicbeUn. 

JftA  P.  (&iM<K,,AIl^Qn»,OardiuFaM.8ii^,p,3.£ai— 83.CB<Bftei}.      . 

na  ipadnwDi  froat  Arri^doa  apae  in  theiT  ptfaai  chaninar  with  a  ca«  of  Oe 
Qnieal  D.  AMim,  in  Dr.  Wrighf  ■  cabinet,  and  maj  ba  idnd&d  vitt  2>.  aa^ 
(         *^Hai,Aflv;MwUDh9a(faaH.DaaarDnltaiAaHLAriAaa,bMatiritUiar|»a- 
avvaOiwdoaaiMtaAiihcifvarraaaateanparkctt.       - 
Zecofi^:!— Lown  Quax  Sjun>  of  EkninBdon,  Betfci.    (Brit  Hn.) 
~    M.  JX  W!iMai|^  FMbea,  L  o. 

Snb-pentagonal,  deprenvd,  icflated  at  the  angluE  ;  lat.  IB,  all.  T  lines  ;  apical  opening 
pentagoDal,  tat  7  lines ;  ambulacra  straight  and  ralher  wide,  scarcely  meeting  above  i 
pores  obliquely  two-ranked  as  far  as  tlie  foiirti'entb  pair  ;  ainbulacral  tubercles  divided  by 
2  rows  of  granulei,  aad  not  diminiBhiiig  nnir.ii  upwards  ;  interauibulacrol  tubercles  iu 
4  rows,  the  principal  rows  parallel,  the  outer  rows  shorter  by  3  tubcrciee  above. 

Localily.— From  the  Lonia  Green  Stnu  (Kentish  mg)  of  Uythe,  presented  lo  the 
Museum  of  the  OeoL  Survey  by  Mr.  11. 11.  Mackeson,  Copt  Pt.  Folkestone.  (Colt. 
Mackie).     It  is  nearly  related  to  D.  su/'nurlum,  with  which,  as  the  belter  preserved 
species,  it  has  been  compared. 
as.  jD.  Ibbtlaotii,  Forbes,  Morris's  Cat.,  p.  T6. 

Circular,  depressed,  laL  9,  alt.  3\  lines  ;  Hpical  opeaiug  3,  oral  3i  lines  across;  base 
tumid ;  primary  tutterdes  nttber  large  and  close-ranked,  ambulacral  11-13,  the  H  upper- 
most minute  ;  interambolacral  tubercles  in  two  principal  rows  of  1 1  and  12  each,  and  two 
external  rows,  shorter  by  3  or  4  tubercles  above,  and  diministiing  rapidly  beneath ;  pores 
oldiquely  two-ranked  above,  as  fiir  as  the  niatli  pair,  and  again  near  the  mouth. 

This  species  attains  a  larger  size,  but  the  examples  hitherto  obtained  are  fragmentary 
and  oltEcure  ',  the  small  specimeD  described  is  very  distinct  from  Dr.  Wright's 
J}.  Aiili$tiodiiteiue,  which  has  only  two  rows  of  interambutacral  tal>ercles,  and  wide 
joiliary  aanes.    It  is  more  like  D.  Mackesoni,  but  is  more  closely  tubetcalaied 

loeaklif-lAyKm.  Qkosr  Saxi).    Athet^d,  Iele(tf  Wight.    (Mni.  Q«oL  8oc) 


HBrnm  woeeoA  11 

M.  JE>.  AfUimodBfwmm,  Comuu,  Cut.  lOtfa.  (1861X  p.  6.  m.  Wri|^  Aim.  and 
M^  Kit  H.  (185SIX  ToL  z.  p.  91. 

i;aed^|^---lAwmiGsnHaum,«'CnflkeF-fook,"  A:^^  (ColL 

Wright) 

Sectioii  C.    SpinM  tnlmlar,  amnilated.    (Diorfwia.) 

S7.  INflkiaMiyfpL 

TUi  qpedmen  oomisto  of  mimeroiii  sctttend  ]^atei»  witli  poitioiif  of  tlw  dental 
iqpparrtni,  and  fragments  of  abore  100  ^ihml.  Heufy  all  tlw  pilatM  exhibit  only 
the  amooth  httemal  aorftoe ;  the  amhnlacral  pona  are  m  ringle  file,  beeomfaig 
a  little  crowded  near  the  cfal  extremity;  the  interamholaeral  tnberdea ^qppear 
to  haTe  Ibnned  more  tiian  two  rowa,  and  are  of  nneqnal  ilae ;  diey  are  diatinetiy 
perforated  and  erennkted.  The  spmea  are  teMar,  kmptndhially  atriated  and 
annnhited  (aa,  e,  g^  in  the  recent  D.  cahtmaria) ;  the  annnlationa  are  often  ohliqne^ 
and  that  neareat  the  articular  end  is  very  prominent  Theae  apinea  are  eyiindrieal 
and  Blender ;  the  largeat  fragment  measorea  15  Unei,  with  a  diameter  of  half  a  line, 
and  may  haye  been  S  inchea  long  when  peribct 

Attention  has  been  directed  to  this  specimen  by  Mr.  L.  Barrett,  F.G.S.,  who  aaoertained 
that  a  apine  from  it  had  been  inadvertently  fignred  in  pL  10^  £  15,  of  Deeade  S. 
The  figore  is  very  bad,  and  the  ohUqne  annnlationa  are  deacribed  aa  apiruk 
(Aftmuler,  Deeade  3,  pi  4).  Several  apedmena,  pteeiaely  aimilar,  are  in  the  cabinet 
of  Mr.  Boweibank,  one  of  them  hu  been  fignred  in  Dixon*s  G^eoL  Soasex,  pi.  80, 
C  8,  as  the  spine  of  a  Cidaru, 

r.— XTfpsr  Cbaxjc,  Kent    (K.  T.  Wctfaarell,  Eaq.) 
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Decade  V.    Plate  III. 


ECHINOPSIS   ROTATA. 

[Qenus  ECHINOPSIS.  Aqabsiz.  (Sab-kingdom  Badiata.  Class  Ecbinodennata. 
Family  Echinidse.)  Body  inflated*  depressed,  or  spheeroidal ;  primary  tubercles  in  each 
area  small,  perforated,  and  borne  on  plain,  not  crenolated,  bosses ;  pores  in  single  file,  or 
in  obliqoe  ranks  of  threes  ;  mouth  but  slightly  notched.] 

[Sub-genus  Pedina,  Aqabb,    Fores  in  ranks  of  threes.] 

Diagnosis.  E.  sesquiuncialis,  rotunda  vel  stibpentcigona,  granulosa, 
tuber  cutis  primariis  lO-radiatis  muricata,  ambulacralibus  distincte  hints, 
parvis;  interambulacrorum  (in  serie  singula  13-14)  supeme  majoribus 
conspicuiSf  infra  arctius  aggregatis  minoribus :  secundariis,  nonnuUis  ad 
or  em  exceptis  majoribus,  minutis  ;  ore  modico. 

Synonyms.  Pedina  rotata,  Agassiz  (1840),  Echin.  Suiss.,  pi.  15.  ^g.  4-6. 
P.  ornata,  ib.,  fig.  7.  \_Diade/na  micrococcon,  Desmoulins  (1837),  Tabl. 
Sjnon.  des  Echin.,  p.  314.]  Pedina  rotata,  M^Coy  (1848),  Ann.  Nat. 
Hist.  2nd  ser.  vol.  ii.  p.  210.  P,  rotata,  Wright  (1851),  ib.,  vol.  viii. 
p.  273.  Echinopsis  rotatay  Forbes  (1854),  in  Morris's  Catalogue,  2nd  edit, 
p.  78.  [^P,  granulosa,  Ag.,   Cat.  Raisonne  (1846),  Ann.  Sc.  Nat., 

vol.  vi.  p.  370.     P.  Gervillii,  Ag.,  ib.,  371.  sec,  Wright.] 

To  the  excellent  description  given  by  Dr.  Wright  in  the  eighth 
volume  of  the  Annals  of  Natural  History,  there  is  scarcely  anything 
to  add  ;  and  as  that  author  and  Professor  Forbes  have  botli 
abstained  from  citing  their  names,  we  do  not  feel  justified  in  as- 
sociating with  this  species  the  other  very  closely  allied  forms,  viz., 
P.  8ubl(tvis  and  P.  aspera,  which  Prof  Agassiz  had  fii*st  separated 
in  his  Echinod.  Suisses,and  afterwards,  in  the  Catal.  Raisonnd,  united 
with  P.  rotata.  Nor  would  it  be  proper  here  to  raise  a  question  as 
to  the  propriety  of  uniting  'Echinopsis  with  the  genus  Pedina, 
The  essential  character  supposed  to  distinguish  the  latter  genus,  viz., 
having  the  bosses  of  the  tubercles  crenulated,  has  proved  to  be  a 
[v.  iii.]  5  c 
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miatake.*  And  as  Pro£  E.  Forbes  lately  published,  as  an  Echinop&ia, 
a  tertiary  species  agreeing  in  all  the  main  cliai-ucters  with  Pediiia, 
he  has  in  that  way  distinctly  recorded  his  opinion  that  tUe  two 
groups  should  form  but  one  genus. 

Description. — Diameter,  an  inch  and  a  quarter ;  height,  three- 
quarters  of  an  inch.  '■  The  test  of  this  ui-chin  is  circular,  but  in  some 
specimens  a  fullness  of  the  ambulaa-al  area;  givea  it  a  slightly  pen- 
tagonal outline ;  it  is  particularly  tumid  at  the  circumference,  and 
depressed  at  both  poles.  The  ambulacnvl  areee  have  two  rows  of 
small  tubercles  disposed  along  their  outer  border,  between  which 
rows  small  granules  are  arranged  with  less  regularity.  The  iiiter- 
ambulacral  arese  are  twice  and  a  half  the  width  of  the  ambulacra!, 
and  furnished  each  with  a  double  range  of  primary  tubercles,  ex- 
tending from  the  mouth  to  the  ovarian  plates."  These  primaries  are 
protninent,  and  give  a  rough  character  to  the  upper  surface,  where 
they  are  larger  and  leas  crowded  than  on  the  lower.  They  radiate 
in  ten  conspicuous  rows,  each  pair  of  rows  about  30°  apart,  and 
on  each  side  of  tliem  are  very  irregular  secondarj'  rows,  and  numerous 
miliary  granules,  which  surround  the  areola)  and  cover  the  whole 
surface.  In  a  very  good  si>ecimeu,  lent  us  by  Dr.  Wright,  there  are 
thirteen  plates  in  an  interambulacrul  row.  In  the  upper  ones  the 
length  is  equal  to  the  breadth,  but  its  proportion  decreases  towards 
the  periphery,  on  which  the  plates  are  nearly  three  times  as  broad 
as  they  are  long  (fig.  4).  Each  plate  bears  a  perforated  primary 
tuTierde,  which  is  jilaced  on  a  smiill  smooth  bons  near  the  lower 
margin,  and,  bemdes,  seven  or  eight  much  smaller  secondary  tubercles, 
perforated  and  surrounded  by  the  granules.  The  tubercles  on 
ihe  ambukcral  arose  are  no  larger  than  the  secondaries  on  the 
other  portions.  They  are  numerous,  about  thirty-three  or  thirty- 
four  in  a  row,  perforate,  and  all  of  nearly  equal  size.  One  or  two 
are  here  and  there  larger  than  the  others,  but  not  in  any  regular 
order. 

"  The  poriferous  avenues  are  narrow,  in  which  the  holes  are  thickly 
set  in  triple  oblique  pairs,"  more  oblique  above  (see  fig.  1.)  than  on 
the  under  surface,  where  the  threes  are  so  placed  that  the  pairs 
appear  to  be  alternately  1,  2, 1, 2,  the  lowermost  of  the  three  coming 
into  line  with  the  uppermost  of  the  next  rank,  and  the  middle  one 

•  In  the  typical  group,  r«preiented  by  Ech.  tltgatu,  the  pores  are  not  arranged  in 
triple  roTCi  utdif  to  thia  be  added  the  snull  nie-af  the  genital  plates,  (which,  vjth  the 
ocnUrs,  fonn  a  lort  of  ring  nnmd  a  large  anal  apeitnre,)  and  the  xery  slight  indentatiooa 
of  the  edge  of  the  mouth,  there  woold  leem  to  be  good  reafon  fbr  aeparating  fivm  them 
Pedma,  which  hat  triple  ranfci  <^pom,  and  fbr  making  the  latter  a  nb-geDoi  at  least 
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standing  by  itBel£    Each  pair  is  distdnotly  surrounded  by  an  oval 
ring,  wbich  disappears  when  lihe  sarfisu^e  is  abraded. 

The  month  is  small,  and  does  not  occupy  more  than  a  third  of 
the  diameter,  even  including  the  short  notdiea  These  are  ten  in 
number,  and  not  fisu:  from  equidistant ;  the  pair  beneath  the  am- 
bulacra! spaces,  however,  are  phiced  closer  to  each  other  tiian  to  the 
next  pair:  the  oral  margin  between  the  notches  is  straight^  not 
rounded. 

The  apical  disk  is  often  well  preserved,  probably  from  its  shape. 
It  is  small,  of  five  nearly  equal  heptagonal  plates,  the  blunt  points 
of  which  form  re-entering  angles  upon  the  interambulacral  spaoe^ 
and  the  madrepoiic  plate  is  scarcely  at  all  larger  tiian  the  otiiers. 
Between  these  are  five  moderately  large  oculars  of  pentagonal  form, 
and  these,  as  well  as  the  genital  plates,  have  the  perforation  placed 
outside  the  middle  of  the  plate.  The  anal  aperture  is  scarcely 
wider  than  one  of  the  genital  plates ;  it  is  more  angular  than  in  our 
figures. 

AffimMea. — Between  our  British  fosmi  and  Agassiz's  description 
and  figure  of  the  P.  rotata  there  seems  to-be  a  very  close  similarity. 
Perhaps  the  figure  in  the  Ech.  Suisses  may  represent  a  species  with 
more  numerous  interambulacral  plates  on  the  upper  hal^  but  it 
agrees  with  ours  in  the  tumid  form^  the  shape  of  the  ambulacral 
aiese,  and  their  close-set  and  equal  tubercles.  The  latter  character 
we  think  will  justify  the  union  of  P.  omata,  Ag.,  with  it,  but  will 
at  once  separate  P.  rotata  from  the  P.  mbhsvia  or  P.  aspera^  Ag., 
in  wliich  only  every  third  or  fourth  of  these  tul)ercles  is  enlarged, 
80  that  there  is  a  zig-zag  row  of  conspicuous  tubercles  down  the  area, 
instead  of  the  close-set  double  series  of  small  ones.  Added  to  this, 
the  two  Swiss  species  just  quoted  are  decidedly  more  depressed  than 
P.  rotata^  and  the  secondary  tubercles,  instead  of  being  scattered, 
are  arranged  in  intermediate  rows  on  the  interambulacra. 

History. — M.  Agassiz  quotes  in  his  CataL  Rais.  the  name  of 
Diadema  micrococcon  of  Desmoulins  for  this  species.  As  that 
author  published  his  Tableau  Synonymique  des  Echinides  in  1835,* 
this  name  would  have  priority,  had  his  short  description,  unaccom- 
panied by  figure  or  locality,  been  suflScient  to  recognize  the  species. 
It  was  well  figured,  but  scarcely  sufficiently  described  in  the  Ech. 
Suisses,  where  the  more  equal  character  of  the  ambulacral  tubercles 
and  the  greater  height  of  the  test  are  shown  in  contrast  with  the 
depressed  form  of  P.  suhlasmsy  Ag.     But  in  the  Catalogue  Rais. 

*  Actei  de  la  Soa  Linn,  de  Bordetoz,  torn,  7. 
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tbe  author  seems  to  have  doubted  the  propriety  of  fteparnting  theec 
closely  allied  species,  iind  he  has  accordingly  thrown  together  not 
only  the  P.  rotata  and  the  P.  anuita,  in  which  view  we  think  the 
English  specimens  will  bear  him  out,  but  also  the  more  flattened 
form  P.  a»pera,  from  the  oolites  of  France  and  Switzerland 
(Oxfordien,  "  terrain  k  chailles "),  or,  ha  it  appeant  when  partly 
ahraded,  P.  eubh^ie. 

Aa  explained  above,  we  regard  these  as  distinct,  and  in  this 
opinion  we  have  the  concurrence  of  Mr.  S,  P.  Woodward  in  support 
of  what  appeal^  to  have  been  the  late  Prof.  E.  Forbes'  view.  More 
lately  (1848)  Prof.  M'Coy  quoted  this  fossil  as  from  the  great  oolite 
of  Miuchinhampton,  probably  an  error,  as  Dr,  Wright  has  since 
pointed  out  in  the  careful  description  above  cited.  We  have  seen 
his  specimen  at  Cambridge,  and  there  ia  no  doubt  it  is  of  the 
same  species  as  ours.  Lastly,  in  a,  supplementarj'  paper  (1854, 
Ann,  and  Mag.  Nat.  Hist.,  vol  xiii),  Dr.  Wright  has  stated  that,  having 
examined  the  original  specimen  of  Ag&ssiz's,  P.  granulosa,  from  the 
great  ooliC«  of  Ranvillc,  he  has  convinced  himself  of  their  identity 
with  the  British  species.  Specimens  also  of  J*.  Qermllii,  Ag,,  from 
the  original  locality,  the  "  Kellovien "  rock  of  Chaflbur,  Department 
du  Sarthe,  communicated  by  M.  MicheUu  and  M.  Lorifere,  "were  so 
entirely  like  those  from  the  Inferior  Oolite  of  Gloucestershire,  that 
he  would  have  mistaken  one  for  the  otlier  had  he  not  previously 
marked  tJiem."  The  vertical  range  of  this  species,  then,  even  if  we 
do  not  admit  its  identity  with  P.  axj^era  and  /'.  mihlavh,  would 
appear  to  be  considerable. 

Localitiea. — INFERIOB  Oolite.  In  the  upper  beds  of  this  forma- 
tion at  Shurdington  Hill ;  Cornbrash  of  Rushdon,  Northampton- 
Bhire.     [Dr.  Wrioht.] 

Foreign  Localitiea. — Terrain  Juiliss.  des  environs  de  Doubs, 
collected  by  M.  Renard  Compte  (Agassiz) ;  Great  Oolite  of  Ran- 
ville,  Calvados  ;  Oxford  Clay,  near  Boulogne ;  Kellovien  of 
Chauffeur,  Sarthe     [Dr.  Wright.] 


Debcbiption  of  the  Plate. 


Fig.  1.  Upper  inr&ce  of  \  Tery  rouitd  ■pedmai  of  Eehinepta  rotata,  natnnl  tiie, 
Bhewkg  the  tnal  am  and  ^dcil  diik.  (CoU.  OeoL  Sorr.) 

!Fig.  3.  Ii«ter*l  view,  the  Keradirj'  tDterclM  we  MweclT  nfflcitnUj  erident  in  our 
figure,  vhicb  ii  from  en  abraded  ^ecimen. 
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Fig.  3.  Under  side,  wHh  the  small  ten-notched  numth. 

Fig.  So.  A  part  of  the  aame  magnified. 

Fig.  4.  A  ISbw  plates  firom  the  npper  side  of  the  test,  mMgntflf^f.     (Dr.  Wfighf s 

specimen.) 
Fig.  5,  6.  A  primary  taberde,  with  its  small  smoodi-edged  boss,  snrronnded  bj 

miliary  grannies.    6,  the  same  seen  edgeways. 
Fig.  7.  The  apical  disk  snrrounding  the  anal  space,     a,  perlbrated  genital  plate* 

b^  that  one  which  bears  the  madreporifbrm  tubercle,    e,  oeolar  plate. 

J.  W.  Salteb. 
March  1856. 


Notes  an  other  British  Speeies. 

Frofl  R  Forbes  has  left  in  MS.  the  flowing  aooonnt  of  a  large  speeies  of  this  genni 
in  William  Smith's  collection,  preserred  in  the  British  Museum  :— 

1.  Ech.  SmithiL  Forbes,  sp.  nor.  ICidaris,  sp.  2.  of  William  Smith's  Strat  System, 
p.  109.] 

E.  biunciaJig  peniagona  depreMsa,  supeme  gramJoM  inbereuKaque  wmgHis  bffariiB  hUe 
divarieatis  instnicta :  gubtus  tttberculiM  quadrifariia^  magniM^  omnibui  stitm  amlMaeralibiu 
primariafere  aquantibus :  ore  profimde  incito, 

^ '  Pentangular  depressed,  with  projecting  and  rather  distant  small  mamillm ;  two  con- 
tignous  rows  in  each  areola,  and  four  converging  rows  in  each  area,  the  two 
middle  rows  short,  and  only  on  the  side  or  widest  part  of  the  area:  rough,  wiUi 
small  points  encircling  the  mamillse;  rays  obliquely  triporous. 

**  *  The  areolae  form  the  angles  of  the  pentagon.  The  two  larger  rows  of  mamlllg  in 
each  area  are  parallel  to  the  rays,  and  converge  to  the  aperture,  and  the  space 
between  them  on  the  side  is  occupied  by  two  shorter  converging  rows. 

"  *  Zoco/iYy.— Tucking  Mill.' 

**  The  above  is  the  description  given  bj  William  Smith  of  a  fossil  from  the  under  Oolite, 
to  the  original  of  which,  preserved  in  the  British  Museum,  my  attention  has  been  kindly 
directed  by  Mr.  Woodward.  Tucking  Mill  is  in  Moreton  Combe,  S.E.  of  Bath,  and  the 
beds  from  which  this  urchin  came  probably  belong  to  the  Coral  Rag. 

*'  The  specimen  is  a  fine  fragment,  exhibiting  two  interambulacral  and  an  ambulacral 
area.  The  disk  is  broken  away,  but  the  notches  of  one  angle  of  the  mouth  are  exposed; 
they  are  deep,  and  have  reflected  edges.  The  tubercles  on  the  ambulacral  area,  which  is 
very  narrow,  closely  alternate,  and  are  smaller*  than  those  on  the  interambulacrals.  The 
inferior  interambulacral  plates  bear,  towards  the  periphery  (and  below  it),  two  tubercles 
each :  the  superior  ones  bear  only  one  each,  and  that  towards  their  outer  margin.  The 
tubercles  are  deeply  perforated.  The  boss  is  elevated  and  smooth-edged,  with  a  deeply 
channeled  summit,  and  with  a  distinct  flattened  areola  at  its  base.  The  intermediate  spaces 
between  the  two  rows  of  primaries  above,  and  among  the  large  tubercles  on  the  under 
surface,  are  occupied  by  very  small  perforated  secondary  tubercles  with  areolse,  and  with 
granules  round  them.  The  diameter  of  the  test  was  nearly  two  inches,  and  the  height 
about  one  inch.  The  pores  are  arranged  in  three  ranks,  and  become  close  and  crowded 
below." 

E.F. 


*  They  are  so,  but  on  the  under  surface  are  unusually  large,  and  to  the  eye  appear 
equally  conspicuous  with  the  primaries.  This  appearance  has  therefore  been  adverted  to 
in  the  diagnosis.    On  the  upper  half  of  the  superior  fkce  they  abruptly  cease.^-J.  W.  S. 


fl^  JlKITlStl    FUUSIUSl 

S.  There  i*  another  speciei  in  tli«  Inferiar  OoliU!  of  Crickley  neu-ly  of  die  »ij»  of  ibc 
E.  SniiOiii,  but  moi¥  i^onvcx  shove,  ind  sitti  the  porca  in  niaoh  morv  obliqup  rtrwa,  (Dr. 
Wrigbi'i  CoUection.) 

3.  E.  Bakrri.  (FedtHO,  Wrigbt,  18S4,  in  Ann.  Nat  Hint.,  v(d.  xlU,  pL  ll.flg.  4. 
Stniptdina  Bakeri,  Oi,  (IBSS),  roL  xtL  p.  ST.)  inprawfoitu  (£.  SniriiO^tmuTf 

A  ODuQ  Epecies,  ma^^h  resembling  the  Ech.  Smifhii.     Thv  ronnd  conluar,  and  the 
ten  nwrljr  ei]nal  distant  rows  of  primary  tobercles.  vill  well  duliDt^uigh  it  si  prr- 
sent.    The  pore*  beJof;  irranged  nearly  in  nople  file  on  the  npper  portion  miglil 
be  only  a  Eharocler  dtriTed  from  difference  of  nge. 
Localits. — Infbkioh  Oolits.     Crickley  Hill  and  Leckliampton,  OlouceiknMre. 
[Dr.  Wright.] 
One  species  of  this  sMtion  luu  been  described  from  the  Briciih  Tertioriei.     It  is— 
*.  E.  Edieardeii,  Forbes,  Mooog.  Ech.  Brit,  Tert,  Palsont,   Soc,  (18S3),pL  3.  £  S. 
Morris's  Cntnl.,  and  edit  p.  78. 

A  nnBll  neat  eperiei,  not  half  sn  inch  broad,  with  nairov  ambulacra,  vhieh  hsTe  pro- 

mioeut  tubercles  except  quite  at  the  top,  and  crovdtKl  poret,  the  amuigvroeiil  of 

nhich  is  each  tbsl  instead  of  falling  into  rsnks  of  threes,  d«sccndiog  ubliijudy  ttttm 

the  suibnlacra  ootwards,  ihey  form  ranks  oblique  in  the  ofher  direction,  vii,, 

tamrtdt  the  ambnlscrom.    It  is  an  tmusual  arrangement,  and  may  be  UEcflil  as  a 

■pecifio  character.    From  this  positiua  of  the  pore»  the  avennes  are  brosd,  and 

^^^^^    dedocling  these,  the  iDteramhulacral  spaces  are  not  abore  twice  tt  bro»d  »s  the 

^^^V    othen  ("three  limit,"  Forbes),  and  llie  tubercles  are  Isrper.  less  closely  placed 

^^^^^   (about  eight  from  the  apex  lo  the  periphery),  and  nearly  of  equal  size  all  the  way 

^V^^P  xip,  while  the  unbulncral  ones  fiiil  luddenly,  and  become  mere  granules  at  the 

^L  -^Bi    upper  part.    The  &pm  in  the  PaL  Alooograph.  does  not  eipim  this  character 

perfectly.    The  surface  is  granulated,  and  Iherv  are  secoudary  tubercles  u  well  u 

grannies  on  (he  interambulacra,  which  arc  only  gmoolh  down  the  aalure. 

Laeaiitf. — Loimos  Ci.at.     Bracklesham  Bay,  Snsaex.     (Hns.  Praci.  GeoL) 

J.W.S. 

Notei  on  Echtnopsis,  by  S.  P.  fFoodteard,  Esq. 

In  the  Mcond  edition  of  Morris's  Catalogue,  p.  73,  four  species  of  Evhinopsis  are 

E.  Edaardiii,  Forbes. 

E.pHtiUa,  Bamer. 

E.  rotata,  Agassiz. 

E.  Smitkii,  Forbes. 
Of  thne,  E.  rotata  and  E.  Smitkii  fall  into  the  sub-geueric  division  Pedina  of  Agassiz. 
£.  pufiUa  wat  erroneoosly  referred  lo  the  group;  it  is  probably  identical  with  £cA.  nufiiidii 
(Htenlngb.),  and  is  known  in  Fiance  by  Ihe  name  of  Tfmnopleums  pidchtUus  (Sorignet, 
Onninz  Ibu.  de  TEore,  p.  31).  It  is  the  type  of  M.  Hoime's  proposed  new  genus 
G(5lp*ocjj)*in(D*ATchiacandH«ime'eFosa.  dcl'lnde,  1.,  p.  202.     Desor,  Syn.,  p.  102.) 

E.  EAoardni  agrees  with  Pedina  in  the  charBcter  formerly  snpposed  to  be  essential. 
Til.,  the  urangement  of  the  pores  in  Ihrea ;  but  in  his  new  synopsis,  M.  Desor  places 
withfcAtiuipfi'j  the  Tertiary  Bpecies(£.  Gacheli),  in  which,  as  in  E.  Eda-ardaii,  the  pores 
are  tripled. 

Since  the  publication  of  Morris's  Catatogne,  Dr.  Wright  has  described  no  less  than 
fifteen  additional  species  fhim  the  English  Oolites,  in  which  the  pores  are  more  or  less  in 
ucgle  &le.  To  thne  he  has  given  the  name  iffmiperfina  (Ann.Nal.IIJst,  August,  1855), 
whilit  M,  Deaor  has  propoted  the  name  Diadauoptit  for  the  same  group,  in  the  seoond 
part  of  hi*  Bysapiii,  p.  79.    Some  of  the  species  appear,  too,  to  have  been  detcribed  by 
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.  Rtmipediaa  Bechti  (Cidaris),  Brod. 

LocaUly.~lA\a  of  Ljme  Regis.     (Mu«,  UeoL  Society.) 

6.  JJ.  Boaerbanki;,  Wr. 

£oca/i(j.— Ljme  Regia.     (CoE  Mr.  Bowerbank.) 

7.  H.  Jardinii,  Wr 

iocoJify.— Unimster  (Mr.  iloore).    Bredon  (Mr.  Strickland). 

8.  H.  Elheridgii  (Ptdina),  Wr. 
Hgpadiadema  Elhtridgii,  Dnwr,  SfH..  p.  6 1 . 

Locality. — nmuister  (Mr.  Moore). 

In/erior  OoliU. 
Bemipedma  BaAeri,  Wright,     This  species  is  n  true  Ptdi»a,  b«»ing  the  pores  in 
threes  (see  above)  ;  M,  Desor  has  unfortunaielj  pUced  it  witb  Hemiciilarii  itrvpiortiim, 
in  his  very  lunbiguous  genus  "  Hemidiadtma,"  Sjn.  Eeh.,  p.  5i. 
ioca%,— CrickJey,  Dr.  WrigbU 

9.  H. perforata  {i'!imiofi}i3B»f),y^T. 

Same  iocalily. 

10.  H.  Klragramaa,  Wr. 

Same  locality, 

11.  H.  WaUrhouMi,  Wr. 

Same  locality. 

12.  H.  Boaei,  Wr. 

Same  locality. 

Great  Oolile  and  CanbrajL 

13.  H.  Bai-.thimi,  Wr, 

Locality. — Minchinliainptaii. 

14.  H.  Woodicarrf^  Wr. 

Xoca/i'fy.— Wilts  (Dr.  Win.  Siuith),  Dr.  Wright    Marquise,  near  Boulogne.    (Brit 
Mus.) 

Cmallbtg. 

1 5.  H.  tuberculota,  Wr.    This  appears  to  he  the  Hemleidari*  dtprtna  of  Ag,  CaL  t. 

Localitt/. — Lyneham  (Win.  Buy).    Brit.  Mua. 

16.  H.  Marchamaait,  Wr. 

Z^co/iyy.— MBTtham,  Bei^    (ColL  Eon.  B.  Marahaai.) 

Kmmaidge  Clay. 

17.  ff.  Morrini,  Wr. 

Zoca^itjr.— Aylesbnry.    (Z.  Eont,  Esq.) 

18.  H.  Cuni,iiigtimi,VfT. 

Same  locality  and  coUcctioii 

'  3.  P.  Wo(a>WAU>. 
March  1856. 
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Decade  V.    Plate  IV. 


ECHINUS  PERLATUS. 

[Genus  ECHINUS.  Lnw.  (Sub-kiDgdom  Badiata.  Class  Echinodennata.  Order 
EchinidsD.  Family  CldaridsB.)  Body  inflated  ;  interambnlacral  arese  composed  of 
namerous  plates ;  ambnlacral  arese  about  half  the  width  of  the  others,  and  with  tubercles 
of  as  large  a  size  ;  pores  in  transYcrse,  oblique,  or  arched  ranks  of  three  or  four  pairs ; 
anus  covered  by  numerous  small  plates,  and  surrounded  by  five  genital  plates,  one  of 
which  (the  left  posterior,  Miiller)  is  considerably  enlarged,  and  bears  the  madreporiform 
tubercle.] 

Diagnosis.  E,  biuncialisy  rotundus  sen  pentagontcs,  supra  granulosus, 
subtus  muricato-tuherculatus ;  ore  pentagono  angulis  bifidis,  Tubercula 
primaria  conspicua,  in  utrdque  ared  bina,  in  singula  serie  ambulacri 
circa  38, — interambulacri  29 — secundariis  supra  minoribus  paucis  sape 
nullis,  subtus  maximis  numerosis ;  granulis  crebris  conspicuis.  Am" 
bulacra  vix  latitudine  dimidium  interambulacrorutn  attingentia  scepe 
prominula.  Pori  in  series  triplices  paraUelas — in  juniore  plus  minusve 
obliquas,  collocati. 

Synonyms.  Knorr,  Rec.  ties  Mon.  (1768),  pi.  E.  2.  ^g,  1,2.  Leske 
apud  Klein  (1778),  p.  92.  pi.  40.  fig.  7.  (nisi  icones  ill(B  E,  gyrato  potius 
referendcB).  Echinus  pcrlatus,  Desmarest  (1825),  Diet.  Sc.  Nat.,  t.  37. 
p.  100.  Forbes  (1854),  in  Morris's  Catalogue,  2nd  edit.  Wright  (1851)^ 
Ann.  and  Mag.  N.  Hist.,  vol.  viii.  2nd  ser.  274. 

Var.  a,  germinans,  fig,  1-4. — Pentagonus  conicus,  in  medio  interambulacri 
depressus,  scppe  Icevigatus ;  basi  suhplnno ;  angidis  oris  productis  ;  tuberctdis 
secundariis  insuper  paucis;  poris  parallelis. — E,germinanSy  Phillips  (1835), 
Geol.  Yorkshire,  pi.  3.  fig.  15.  E.  diademata,  M'Coy  (1848),  Ann.  Nat. 
Hist.,  vol.  ii.  p.  410. 

Var.  p.  perlatus. — Eotundns  injiatus  elevatus  scu  subdepressus,  basi 
subconvexo ;  tuberculis  secundariis  numerosis  magnisy  granulis  valde  con" 
spicuis  ;  poris  in  series  parallelas  plerumque  collatis. — E.  perlatus.  Agass., 
Ech.  Suisses  (1839),  t.  22.  fig.  13-15.  E,  psammophorus,  ibid.,  fig.  1-3. 
E»  lineatus,  Goldfuss  (1826),  Petr.  Germ.,  t.  40.  fig.  11.  E,  perlatus, 
[v.  iv.]  5  D 
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AuASfilX  and  Dbsob  (1816),  Cut.  Bniwnn^,  Ann.  Sc.  Kat.  2rd  at^TiM, 
vol.  vi.  p.  365.  £.  mitltiffraniilaru.  Cotteao  (1S50).  Etudi-B  Ech.  Fom.  dv 
I'Yunms  p.  63.  tab.  7.  fig.  6-8. 

VxH.  y,  xerialU.Jiff.  5. — Depratiu  ffranuhttu,  tubvrcttlit  prtmoriiii  arabnla- 
eralihut  miniirilms,  aeeundariis  inxuper  rarusimit,  ad  latcra  intrratnbuta- 
crorumin  serie  untca  dUpositU ;  faidiM  pororum  hlU  ;  jmrit  paraiietia :  btui 
sfibconvexa :  ori-  angulix  obtruiusculis. — E.  trnalii,  AoAfisiz,  Ech.  Foaa. 
Suiases,  I.  c.  fig.  10-12.  Wrioht,  Ann.  and  Mag.  Nat,  Hist.,  1.  c.  pL  IS. 
fig.  2.     Ao.  and  Desob,  1.  c.  p.  366. 

VaE.  i,  Forhftiijfig.  6. — Rotundtu  stu  priUagoniM  granulosus  ,-  tubercuIU 
pritiiariu  cojupicuis,  ambulacrnli/iaa  tniuoribus  irrfffuhribui :  fasciisporo' 
rum  atigu*tU,  seriebus  utqur  ad  orew  valde  abliquU. 

At  first  siglit  it  would  aiJpear  very  unlikely  that  tlie  forma  here 
figured  should  be  all  of  one  species,  or  that  either  of  them  could  be 
identified  with  the  much  rougher  uad  more  giobose  Echvniui,  which 
Agaesiz  calls  "  sans  contredit  I'un  des  plua  beaux  out^ins  connue." 

The  comparison  of  the  several  English  specimens,  however,  with 
one  another,  and  with  tlie  foreign  types,  convinced  both  Prof. 
Forbes  and  Dr.  Wright  that  they  were  identical,  and  as  sucli  they 
have  been  quoted  in  the  second  edition  of  Morris's  Catalogue, 

Agaasiz  has  placed  this  foseil  species  and  several  others  allied  to 
it  with  his  first  section  of  the  genus,  in  which  the  porea  are  arranged 
in  triple  oblique  (not  arched)  rows,  and  in  which  the  buccal  mem- 
brane, instead  of  being  covered  all  over  with  calcareous  plates,  has 
only  five  escutcheon -like  plates  disposed  arouml  the  mouth.  The 
margin  of  the  latter  is  deeply  notched,  and  in  these  notches  lie 
those  curious  branched  processes  which  Prof.  Forbes  counted  ana- 
logous to  the  oral  tentacula  of  the  Solotkuriw  {Pro£  MuUer  terms 
them  'tree-like  gills'). 

Description. — The  variety  germiTmiis,  forming  the  principal  sub 
ject  of  our  plate,  requires  more  particular  notice.  It  is  conical  and 
elevated  above,  flattened  and  even  excavated  below.  Diameter  of 
tiie  largest  English  specimen,  3  inches,  its  height  2  inches.  The 
outline,  looking  from  above,  is  subpentagonal  rather  than  rounded ; 
the  ambulacra!  arese  being  rather  more  convex  than  the  others, 
which  are  depressed  along  their  median  line. 

The  breadth  of  the  interambulacral  spaces  is  2^  times  that  of  the 
ambulacra  at  the  widest  part ;  the  number  of  plates  in  a  row  is 
twenty-nine,  of  which  eight  are  basal,  and,  in  English  specimens, 
bear  three  or  four  veiy  large  primary  tuhereles,  with  a  few  secon- 
daries at  the  outer  angles.  At  the  turn  of  the  margin  these  all 
disappear,  and  the  upper  plates  only  bear  eadi  a  mgle  primary, 


BBIUSH  WOBIXA  li 

of  a  Bmaller  size,  in  the  middle,  flanked  by  a  row  of  seoondazy 
tuberdes  on  the  inner  side,  and  one  or  two  rows  on  the  outer 
margin  towards  the  avenues.  These  secondary  tuberdes,  except 
the  outer  rows,  do  not,  in  our  largest  specimens,  reach  above  half 
way  up  the  test^  and  these  rows,  on  the  base,  are  nearly  equal  to 
the  primaries  in  size. 

The  two  prindpal  rows  of  primary  tuberdes  lie  nearer  to  the 
atnbulacral  rows  than  to  each  other ;  they  are  the  only  ones  which 
extend  all  the  way  from  the  apex  to  the  basa  Their  tuberdes  are 
rather  dosely  placed,  and  nearly  of  equal  size  throughout,  while 
those  of  the  ambulacral  rows  are  smaller  towards  the  apex.  They 
are  placed  upon  rather  simk  mammill®,  which  are  smooth-edged 
above,  but  often  present  indications  of  the  radiated  muscular 
markings  on  their  outer  margin.  Each  has  surrounding  it  a  drde 
of  granules  of  considerable  size,  and  the  entire  surjhce  of  the  plates 
is  covered  pretty  equally  with  similar  granules,  except  above  along 
the  median  line  of  the  interambulaora,  where,  for  a  short  space,  the 
surface  is  bare.* 

The  ambulacra  are  pointed  above,  but  parallel  sided  bdow ;  the 
tuberdes  in  two  rovrs,  about  thirty-eight  in  a  row,  of  which  ten 
are  basal  ones ;  and  between  these,  on  the  lower  sur&oe  only,  and 
in  large  specimens,  are  four  or  five  others  of  equal  size,  in  a  zig-zag 
row.  Granules  surround  the  tubercles,  and  fill  up  the  surface  as  in 
the  interambulacral  spaces ;  but  here  and  there  along  the  sutural 
line  the  surface  is  smooth.  The  poriferous  avenues  are  slightly 
simk  beneath  the  general  surface,  especially  near  the  mouth.  Their 
breadth  above  is  about  half  that  of  the  rest  of  the  ambulacral  space, 
— a  little  less  at  the  turn  of  the  margin,  and  then  again  it  widens 
out  considerably.  The  pores  are  ranked  in  threes,  in  paralld  and 
but  slightly  oblique  rows  in  this  variety  (with  a  row  of  about  three 
granules  between  each  set),  except  near  the  apex,  where  the  ranks 
are  much  more  oblique.  Each  pair  of  pores  is  surrounded  by  an  oval 
ring,  and  set  obliquely,  but  not  so  much  so  as  in  our  figure.  There 
is  no  tubercle  or  bar  between  the  pores.  The  mouth  is  pentagonal, 
with  two  deeply  indsed  notches  at  each  angle  beneath  the  inter- 
ambulacral spaces.  Between  these  the  oral  margin  is  rounded,  but 
beneath  the  ambulacra  it  is  nearly  a  straight  line.  The  apical  disk 
is  well  preserved  ;  we  have  figured  it  fi'om  both  varieties ;  the 
round  variety  (fig.  6),  in  which  the  ovarian  plates  are  somewhat 
more  obtuse,  and  the  var.  germinans.    In  the  latter  the  five  genital 

*  This  character  exists  to  a  much  greater  extent  in  the  closely  allied  E,  tjprahts^  Ag. 
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plates  tire  heptagonal,  with  a  broad  indented  hase,  and  pierced  near 
their  outer  margin  by  the  ovarian  pore  ;  the  five  oculars  between 
them  are  small  pentagons  pierceil  also  near  their  base  or  outer  edge. 
A  circle  drawn  round  the  plates  of  the  disk  would  touch  or  nearly 
touch  the  outer  edges  of  all,  excepting  the  madreporiform  plate, 
which  is  generally  swelled  as  well  aa  enlarged,  at  least  in  the  pent- 
agonal variety. 

Variationa. — If  all  the  specimens  on  our  plate  be  referable  to 
the  eame  species,  the  species  is  a  very  variable  one  indeed.  It 
varies  in  height,— from  a  rotund  to  a  pentagonal  and  even  aub- 
lobed  form, — and  very  greatly  in  the  degree  of  development  of 
its  tubercles  and  of  the  granules  of  the  teat  These  last  are,  in  the 
typical  foreign  examples,  of  considerable  prominence,  so  much  so  as 
partly  to  obscure  the  primary  rows ;  while  in  our  British  examples, 
though  we  have  a  few  that  show  as  many  secondary  tubercles,  yet 
these  last  are  always  smalleT,  and  in  the  extreme  variety  {Forbesii, 
tig,  6,  if  variety  it  be),  tlie  surface  is  pretty  uniformly  covered  with 
small  granules,  amongst  which  the  rows  of  large  tubercles  are  con- 
spicuous, both  on  the  interambula-cral  and  ambulacral  areas.  This 
kind  of  arrangement  gives  its  character  also  to  the  next  variety, 
called  E.  aerialis  by  Agassiz  ;  the  large  tubercles  are  not  in  reality 
more  prominent  than  in  other  varieties,  but  they  appear  so  from 
the  want  of  secondary  tubercles  among  them. 

Tab.  Forbeaii,  fig.  6. — Besides  the  circular  inflated  form,  in  which 
it  resembles  E.  pcrlatus,  ami  differs  from  the  variety'  above  de- 
scribed, a  view  of  the  underside  of  this  variety  shows  a  distinction 
in  the  mouth,  which  Prof.  Forbes  has  noted  in  his  MSS. :  "  The 
mouth  notches  are  acute,"  he  says,  "  in  E.  perlatus  (the  pentagonal 
form),  obtuse  in  S.  aerialis*  (our  figured  specimen,  fig.  6).  Moreover, 
in  E.  perlatua  the  pairs  of  pores  are  much  less  oblique,  so  that  the 
series  become  parallel  on  tlie  upper  surface  of  the  test  as  well  as 
below;  whereas  in  serially  the  pores  are  only  subparallel,  beginning 
&om  the  fourth  row  of  pores  from  the  mouth."  Tliis  is  a  character 
which  occurs  in  the  yovmg  of  other  varieties,  but  only  near  the 
apex.  Probably  older  specimens  of  the  var.  Forbeaii  would  have 
the  pores  more  parallel  The  avenues  are  very  little  sunk  either  on 
the  upper  or  lower  face  of  the  test,  and  the  interambulacral  spaces 
not  at  all  indented  along  their  middle.  The  arrangement  of  the 
tubercles  is  much  the  same,  as  in  var.  germinaTiB,  but  in  the  outer 

*  Prof  K  7orbei  regarded  Ihu  Tarietj  u  the  £,  terialii  of  Ag^Mrin  ■  bat  tor  tlie 
reuODB  Miigiied  in  the  next  page  it  u  here  detciibed  u  trt.  Forbttu, 
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interambulacral  rows  appear  not  to  extend  so  fisir  up,  and  in  the 
ambulacra  there  are  fewer  large  taberdes  developed. 

Yab.  aeriaUs. — ^We  prefer  to  apply  this  name,  as  Dr.  Wright  has 
done,  to  the  depressed  variety  with  pores  in  dose  ranks  of  threes, 
rather  than  to  our  figure  6,  which  has  them  oblique.  Agassiifs  small 
figure  shows  dose  set  tubercles  in  the  ambulacral  areas,  and  those 
two  rows  are  made  greatly  nearer  to  each  other  than  to  the  inter- 
ambulacral rows,  while  the  pores  are  described  as  ''no  less  in  ranks 
of  threes  than  those  of  K  perlatus."  These  two  characters,  the 
approximate  ambulacral  rows,  and  the  dose  ranked  pores,  agree 
with  specimens  fix>m  Verona  in  the  British  Museum,  and  with  the 
larger  specimen  described  by  Dr.  Wright,  as  above  quoted.  This 
spedmen  is  very  evenly  covered  with  granules,  and  the  ambulacral 
tuberdes,  more  numerous  than  in  the  typical  variety  or  in  var. 
gevTM/na/na^  are  remarkably  irregular  in  size  (see  our  fig.  6).  Some 
specimens  of  this  variety  in  the  Survey  collections  are  obusiderably 
more  pentagonal  than  our  figure,  and  have  the  ambulacral  rows 
wider  apart,  but  have  the  sur&ce  and  the  pores  similar. 

Yab.  perlaiua. — In  the  typical  variety  the  form  is  much  inflated, 
and  also  moderatdy  devated.  The  avenues  are  broad  and  not  sunk, 
though  the  ambulacra  project  a  little.  The  tuberdes  are  prominent 
in  both  areas,  and  surrounded  by  conspicuous  large  granules,  inter- 
mixed with  secondary  tubercles  on  both  sides  of  the  primaries  over 
a  great  part  of  the  surface.  These  become  equal  in  size  to  the 
primaries  on  the  under  surface,  which  is  therefore  crowded  with 
large  tubercles.  The  median  line  of  the  interambulacra  is  bare  of 
giunules  (but  not  depressed),  and  they  are  occasionally  absent  down 
the  middle  of  the  convex  ambulacra.  In  one  fine  specimen  in  the 
British  Museum,  like  that  figured  by  Goldfuss  as  E.  lineatua,  the 
rows  of  pores  are  in  close  threes  all  the  way  up ;  in  another,  more 
elevated,  this  arrangement  alters  at  the  upper  third,  and  the  rows 
become  quite  as  oblique  as  in  our  figures  5,  6.  The  base  of  E,  per- 
latua  is  convex,  more  so  in  depressed  specimens,  and  the  angles  of 
the  mouth  are  produced.     Not  yet  found  in  Britain. 

There  is  a  considerable  interval  between  this  vaiiety  and  the 
next,  but  there  can  be  little  doubt  of  their  identity  as  sjjecies. 

Var.  ge^^iina7i8. — The  differences  observable  among  spedmens 
of  this  variety  are  chiefly  those  due  to  age  (the  young  being  more 
depressed),  and  having  the  pores  more  oblique  ;  some  of  those  from 
the  Inferior  Oolite,  however,  are  less  pentagonal,  and  with  the 
median  line  of  the  interambulacra  less  depressed,  and  not  so  bare 
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of  tuberciee  at  the  upper  {mrt  us  those  from  Yorkshire,  while  the 
^raiiiileu  ate  aJso  letu  conHpicuDiiH.  Some  bpeeimens  have  the  utnbu- 
lacra  more  prominent  thaa  others,  and  the  avenues  a  little  sunk. 
The  moutli  varies  in  shapo  and  in  tlie  depth  of  tlie  notches.  The 
anuB  ia  rounder  when  young,  and  more  angular  in  old  specimens. 

History. — Knorr's  old  figures  of  tliia  fossil  are  tolerably  charac- 
teristic,  and  it  is  generally  believed  he  intended  this  species. 
He  refers  also  to  Klein;  and  in  Leske's  ■' Additamenta"  to  that 
author  (1778),  Knun-'s  figure  is  wretcliedly  copied,  and  madi'  to 
look  like  a  mauy-lobed  spedes."  Tlie  specimens  were  found  witli 
acicukr  spines  in  connexion  with  them  at  Pfeffingeu,  in  Baale, 
irom  wliicli  locality  DesmouUns  qaot«s  the  species  as  one  he  had 
not  seen. 

AguBsIz  and  Desor,  in  the  Catalogue  Raisonarf,  refer  to  Desmareat 
tor  the  name.  His  short  description,  in  the  Diet,  dea  So.  Nat., 
fltatea  that  his  specimen  had  no  locality,  but  that  it  was  probably 
from  beds  older  than  the  chalk,  and  that  others  very  like  it  were 
found  in  the  Jura,  Goldfuss,  in  1826,  gave  an  excellent  figure  of 
it,  under  the  name  of  B.  liruwtu^,  showing  clearly  the  granules  in 
circles  round  the  tubercles,  and  also  the  parallel  rows  of  pores.  He 
baa  well  e.xpree6ed  the  general  rough  appearance  of  the  species, 
even  better  than  in  Agasaiz'a  more  complete  figure  in  the  Ech. 
Suiflsea.  In  that  work  a  smaller  variety  was  figured,  and  called 
by  Agassiz  E.  paartivxopkorus,  which  he  afterwards  imited  with 
the  larger  species ;  and  also  the  E.  aerialia,  which  he  does  not 
appear  to  have  regarded  as  a  mere  variety  in  his  Catalogue  Rai- 
sonn^,  1846.  In  the  meantime  Phillips  had  enumerated,  without 
a  description,  the  variety  germmana  in  the  Geology  of  YorkBbire,f 
which  Pro£  M'Coy  republished,  in  1848,  aa  E.  dlademata,  from 
the  original  locality.  M.  Cotteau's  description  and  figures  of  his 
E.  Tnultigra/nularia  are  good  representations  of  the  typical  E.  per- 
UUus;  and  lastly,  Dr.  Wright  has  described  a  large  conical  variety 
and  a  depressed  one  (the  latter  as  E.  serialis)  from  his  own  neigh- 
bourhood in  Gloucestershire.  His  description  rightly  includes  a 
synonymy  of  the  several  varieties,  and  this  has  been  confirmed  by 
the  late  Frof.  E.  Forbes,  in  the  second  edition  of  Morris's  Catalogue, 
1854.  The  var,  serialis  and  that  we  here  term  Forbesii  were  not 
included  in  that  synonymy,  but,  in  accordance  with  the  Professor's 

*  Dnleu  indeed  there  b  a  general  mistake  in  referring  to  that  Bgiat,  ^hich  nmj  tOj 
ptobablj  be  intended  for  the  E.  yfratiu.     Stt  note  on  that  ipeciea 

f  "Hia  figure,  a  alight  outline,  is  charactecistie  eDongb,  bat  the  aienuet  (Spares  are  w 
indicated  that  the  porei  might  be  tuppoGed  la  be  in  tingle  file"  (Forbei). 


^ 


Om' >TJ0W^ '  as  dnwn  iu  the  tuTangement  of  t)ie  plute,  and  after 
aaWfcUy  eacaaidning'  tlie  specimens  in  the  Museum  of  Practical 
Qeplog^r,  they  are  liere  united ;  the  var.  Forbesii  may,  however, 
^rrentoally  be  legaidecl  as  a  distinct  species. 

AjUvnUies. — If  S.  bigraniilarls  of  Agaesiz  (and  its  variety  E.  in- 
UnM^us)  be  not  the  same  species  with  ours,  it  must  be  closely 
aiDJed.  The  deBcription  of  M.  Cotteau  would  make  it  appear  to  be 
ft«dvpi^BE9d  i^i^^ieiy  much  like  serialis;  it  has  but  two  rows  of 
prisaitriea  is  mil  stm.  It  occm-s  witli  the  perlatua  in  the  Great 
Oolite  of  Giim^ox.  Youne.  According  to  M.  Cotteau,  E.  inter- 
m«dttw^  of  Ajp|aaU.'iS  ^nly  a  variety  of  hijranul/iHs,  a  view  in 
■wbaisk  l)r.  IVrigbt  figrees.  The  E.  yi/ratits,  Agassiz,  well  figured 
by  him  in  his  Boh.  Souses,  ditfers  at  tirst  sight  materially  &om  the 
present  species  in  the  great  number  and  small  size  of  its  tubercles, 
two  and  even  three  rows  being  arranged  outsidt  the  jirinciiial  ones, 
and  one  or  two  down  the  ambulacrtL  The  hitter  are  prominent, 
and  the  avenues  sunk,  and  Uie  median,  line  of  the  interveqing  arete 
is  bare  of  tubercles  all  the  way  down,  and  so  mooh  inqtresKd  'tbti 
the  species  looks  lobed.  It  is  oevertheless  a  most  dotely  related 
qtecies. 

Loealitiea  and  Oeoloffioal  JRcmge.—Vrrvt  ?  and  Iif^lRIt  OOUtEB. 
CratUi.BAG,  Maltou,  Scarbaroogh  (Pn^  Phillipe'  and^ti  Kosnun 
Collection*).  Yar.  germvnama,  Qbba,t  Oolite,  WhitweD,  Yorkshire 
(Forbes).  INFBBIOB  OOMTB,  Crickley  Hill,  Gloaoesterabire  (Survey 
Collection) ;  Leckhampton  and  Cleeve  Hills  (Survey  Collection) ; 
Stroud ;  Nailsworth ;  Minchinhampton ;  Dundry  (Dr.  Wright). 

Foreign  Locaiities. — Cokal  Raq  (Etage  Corallien),  "Terrain  a 
CbtuUes,"  Val  de  Moutiers,  lie  de  'B4 ;  Salins ;  Besan^on  (Agass. 
and  Deeor).  Gkeat  Oolite  (Terr.  Bathonien),  Qrimaux,  Departe- 
ment  de  I'Yonne  (Cotteau).  Tar.  sericdis,  Fringeli,  Canton  de 
Soleure  (Agasaiz). 

*  Dr.  Wright  bu  good  reason  for  believing  that  tlila  i<  an  oror  of  loealjt;,  and  that 
£.  ptriatvt  11  not  found  in  Britun  abore  tbe  Great  Oolite. 
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n»  OnUtia  tptiim  at  feUuu  an  ao  fblly  dcacribad,  and  alas  flgond,  hj  Dr.  Wright, 
'!■  Ae  fUftr  abon  lefcntd  ta^  tlwt  it  b  nntiffwry  to  do  mora  Ihaa  cnunicraic  thrm  ; 
ttie  lirM  nicntioni."!.  honcver,  has  nnt  lift-n  ji!l  llRurod  1b  an^  Brftiih  rmk. 

t.  £:.  ypniiui,  Agaw..  Rch.  Siuwi,  t.  Z3.  t.  AS-M^  1B80  [  CataL  Bainnn'-',  1R4S,  L  «^ 
p.  3S6-  i  Forbes,  Id  Morris's  Catalogue,  2nd  «dlL  (IS54),  TB.  E.  ptUtUaliu,  M'Ooj, 
Ann.  Nat.  HUl..  1S4S,  voL  ii.  p.  409. 

£.  tJUNctaJiiiTviciini'riu.pnfajEniKi,  biariu,  tulu-fttUt  anwroiii  ia  and  anfiiiiienifii  atf 
AfUi'n  qwidri/hriit,  in  altfri  tcrid/iu  ttt  rtl  octo — NHuhu  ntfjaaUai ,-  ipatin  maSaao 
tHCrroBiAubcrJ  fabi  lavignio ;  porii  nhporaUdin. 

E.  pftallatia  of  M'Coy  is  nndoublcdlj  this  spcelea.  It  ia  a  iwy  Afnuit  one.  In  all 
Iirobobiliiy  Knorra  old  G^re  belongs  to  it.  T»^rt  OMlrirdf  T«pr«seiit«  it  far 
better  than  it  dwe  ihe  £.  ;>n-/(ifiM.  .9-'    -   - 

/.'WiJi'ry.^CuiuL  Kia.  Wiltshire  (Bnt.UD«.);BMB«9M0|jpV-}|&rTe(BriLMiu.). 
3.  E.  gfnuularii,  Wnioirr,  Ann,  and  M.  Nat  Hbt  (1U1>'W.7P.  Sid  wr.  p.  377. 
A  amall  cpccics,  distini^iihed  fmio  E.  ptriata  \if  iH  ia/nrntk  and  pcniagonal 
form,  und  its  gnrauhir  appeaTiuicv,  the  hUtO'ariablC. JMH.'fl*  f^at  number  of 
luberclw,  nix  or  eight  rows,  in  ihc  iuterombnlaeral  aiifc-.s  , 
XocB(i(}i.— Isr.  OuLiTE.     L«kI«niplon  Ulll  CD».  Wum> 

Of  th«  Section  ^nkirm.    PnnBinrii^ll&    . 
E.  iArbacia)  Fabrnx,  WBHitiT,  1.  c  pi.  xiii.  f.  *. 
A  mull  hemispheric  ipvcies,  vitb  nurraw  cdBTCX  amMhctn  and  iDterHmbalaera! 
*^ea^  depressed  uid  aliuust  lobfd  along  iIn  maiian  Um^  MN««d  by  small  equal 
tubercles.  .     . 

inco/ifV.— Int.  Ooj-ite.    Jlandry  (Ds.  WHiaBt> 
E.  (-4ri.)  aorfu/oin,  WaiOHT,  L  c.  pi.  xiii.  f.  3.  .      *     .     . 

Ech.  HOdabsiiK,  GoLDPCHg,  Pet.  Genn.  t.  iLt.  It, 
A  mbpenugonal  mnall  Bpn:iei<.  covervd  with  ftlek  art  feAvdei;  of  larger  siie  thui 
In  the  last.     Tbe  ambuhura  are  promineuL' 
_  JiocaUtjf. — Gbeat  Ooute.     ^^eveobampton  OamnoB,  flfcaawalw  iliim 
'  (Da,  Whiidt"s  Collection.  Sliinatcrs  specimen  *m  tOaoA  at  Bairenth.) 


Explanation  op  Plate. 
Kg.  I,  JEcAfnui  pertuttu,  var.  fftrminans ;  npper  side,  with  anal  disk  complete  (Mallon). 

rabioet  of  Prof.  PhilHps. 
Fig.  3.  The  same  ;  lateral  viev. 

Fig.  3.  Flattened  nnder  side,  showing  (he  pentagonal  deeply -notched  mouth. 
Fig.  4.  Oatllne  of  the  lai^  specimens  of  var.  yerminnns,  from  the  Inferior  Oolite  of 

Crickley  mB,  Cfaelteoham. 
Fig.  4'.  Ambiilacral  and  intersmbulscral  plates  of  this  variety,  shewing  the  distinct 

circles  of  grannies  ronnd  the  bosses,  the  pores  in  parallel  ranks  of  threes. 
Fig.  iK  tTnder  side  of  do.,  showing  the  large  secondary  tubercles,  and  the  pores  in 

closer  and  more  trsm^verse  rows,  with  granules  among  them. 
Fig.  4'.  Anal  plates  of  a  large  specimen. 
Fig.  5.  Ambulacra!  and   interanibnlacral  plates  of   var.   strialU.      Tbe   ambulacial 

tubercles  Tery  irregular :  mngniGed.    Crickley  Hill. 
Fig.  6.  Var.  Forbtiii,  from  Crickley  HilL     This  is  evenly  covered  with  granules,  the 

primary  tubercles  therefore  are  more  conspicuoiis. 
Fig.  6*.  Plates  and  pores  of  do.  magnified,  the  triple  series  of  pores  very  obliquely  placed. 
Fig.  6V  Anal  plates  of  tliis  variety.    The  nuidreporifona  plate  is  not  greatly  enlarged. 

March  1856.  J.  W.  Saltee. 
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Decade  V.    Plate  V. 


CIDARIS    CARTERI. 

[Genus  CIDARIS.  Elbin,  1734.  (Sub-kingdom  Badiata.  Order  Echinodermata. 
Family  Cidaridsc)  Body  sphseroidal ;  ambulacra  narrow,  undulating,  with  two  or  more 
rows  of  miliary  granules  only ;  pores  in  single  file ;  interambulacral  segments  yery  broad, 
with  two  rows  of  primary  tubercles,  few  in  number,  the  uppermost  often  mdimental ; 
interspaces  of  the  areols  densely  granulated  ;  apical  disk  large,  of  5  large  genital  and 
5  ocular  plates,  round  a  pentagonal  anal  area  minutely  plated ;  oral  opening  round, 
simple,  its  disk  composed  of  small  imbricating  plates.  Primary  spines  few  and  large, 
all  the  rest  small  and  flattened.] 

Diagnosis.  C.  parva^  tubconica,  ambulacris  higranukUis  longitudinaUUr 
sulcatis  ;  tubtrculis  interambulacrarum  consptctds  remotU—areoUa  omnibut 
parviSy  superioribtis  elongatisy  obsoletis. 

References.  C  Carteri^  Forbes  (1854),  in  Morris's  Catal.,  2nd  edit, 
p.  74.     Desor  (1854),  Synopsis  des  Ech.  Foss.  p.  12. 

Description. — Cidaris  Carteri  is  the  smallest  species  of  the  genua 
found  in  the  English  chalk ;  the  specimen  represented,  though 
apparently  adult,  only  measures  10  lines  in  diameter  and  8  in 
lieight.  It  is  like  a  minature  of  the  well-known  (7.  aceptrifera, 
from  which  it  differs  chieflj^  in  the  more  conical  form,  and  in  the 
less  development  of  the  areolae  in  the  uppermost  plates.  The 
ambulacra  have  only  two  distinct  and  two  indistinct  rows  of 
granules,  whereas  the  adult  C.  aceptrifera  has  four  distinct  and 
two  indistinct  rows.  The  primary  tubercles  are  perforated,  but  not 
crenulated,  and  the  areolae  are  deeply  sunk  and  surrounded  by  a 
rather  conspicuous  circle  of  mamillated  granules.  The  apical  plates 
are  less  roughly  and  densely  granulated  than  in  (7.  aceptriferay  and 
the  oculars  are  relatively  much  smaller. 

Locality  and  Geological  Poaition, — The  only  specimen  at  present 
known  is  in  the  collection  of  James  Carter,  Esq.,  of  Cambridge, 
who  obtained  it  from  the  Lower  Chalk  of  that  neighbourhood.    In 
[v.  v.]  5  E 
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IComs's  CaUlogue  it  is  erroneouBly  stated  to  belong  to  the  ^  Upper' 
Chalk,  and  in  Desor's  Synopos  to  the  **  Ores  vert  sap." 


EXFLAHATH»r  OF  THE  PULTE. 

Itg.  1.  Side  Tiewy  Mtanl  rfaa 

]%.!.  Upper Tinr, or donilrariko6L 

Vlg.8.  Oiie(tfdkeiiil«ramWa0nlplalBe»i&dpinQfaBamlmlaenmi.l^ 


Ilg.4.  Apfad  dttk,  MgnWaa 
Flgi9»6.  Ifilitrf  ipineiy  mgnified. 

iVMr  on  fCMNe  oAer  i^peejet  o^  CkUiriifamnd  m  AHImA  &roto. 

la  IVoftaeor  Morriift  GcHdogne  three  other  ipeeiee  of  Cidan$  are  enomented,  end 
letand  to  the  upoWehed  M88.  of  Pkofeeeor  Forbee. 

CUmrU  oo^flmu  Iii£  (X,  GheHenhaHL 
C  jSmbmUt^  L.  Oi^  Kent,  SaweaL 
CI  OWUm^  Qlt*  EoDciloiie. 

ne  cjhaiaetan  mgr  he  gfaren  ••  tiQotve  >r> 

.    1.  CVrfei  ft  tfiMnSik  linheib  Ma    MotfM  Girt..  Snd.  edit  p.  74.     C  ^e^tr^ma^ 

.IMei  la  Dimi,  pL  i&  £  8. 

»  :  .Body  ■■■0,11  Haeeia  diMBeiw,H  Ifaiee high,  ruewehifag  G  jci|plrf/ire hi genewl 
chareeler ;  aoibaikera  nmofw,  iKeziioa%  with  liz  rmgee  of  nudl  gromdees  ialer> 
amhohwril  pbAee  4--6 ;  areote  eiroohff,  wide  ^wrti  iorrQiiiided  hy  dM^ 
toberdaii  prineipaltBhiwIeipwBiBeBltriUi^rtiyerefnihrted^    theloiwertMiaali^the 

^  ■ppetuioetriJhiwiBryaadwithootareotei  uuBaiygraaidei large aadpiiiailnini 

Spiaee  of  two  aorta;  the  targcitab0T%Mlioc8ia  length,  dig|itljfweningabQiTe  the 
eoQar  (t^  linca  dhaneCer)^  and  tiien  tapering  to  a  fine  point ;  eoflar  diort,  atriated 
'  iaieiyi  dMA  granolBled  in  Uneii  apioea  of  lower  anrihee  fery  ahnder,  5-6  aided, 
aernited  at  the  angiae ;  apinea  of  areolar  drelea  S  Hnea  in  lengtib,  compressed  and 
striated. 
Locality. — Gset  Chalk,  Dover.  Collected  by  Messrs.  Clarke,  Dixon,  and  Taylor, 
(now  in  Brit  Mns.  and  Mas.  Pract.  Geology). 

2.  CidarU  em^uenSf  Forbes,  AiS.     Morris's  Cat.,  2Dd  edit.  p.  74. 

The  specimen  consists  of  fonr  consecutiye  plates  of  nearly  equal  size,  from  one  of  the 
interambnlacral  rows.  The  set  measures  1  inch  in  length  and  ^  inch  wide.  The 
areote  are  4  lines  wide,  and  broadly  confluent  one  with  another ;  the  bosses  promi- 
nent and  crenulated  ;  the  lateral  borders  of  the  plates  are  narrow  and  uniformly 
granulated.  There  are  numerous  fragments  of  spines  in  the  same  piece  of  rock ; 
tliey  appear  to  have  been  very  long,  slender,  cylindrical,  striated  lengthwise,  and 
armed  with  a  few  large  scattered  prickles. 

Zoco/tty.— Inferior  Oolite.    Frome  (not  Cheltenham). 

a.  Cidaris  GaultiiuL,  Forbes,  MS.    Morris's  Cat,  2nd  edit  p.  74. 

Detached  plates  of  this  species  resemble  those  of  C.  vesiculosa  (suhveaiculosay  D'Orb.) 
from  the  Chalk.  A  phite  from  the  upper  part  of  the  test  has  the  areola  surrounded 
by  a  circle  of  secondary  tubercles,  but  not  depressed.  The  spines  are  like  those  of 
C  itsicvlosa^  slender,  elongated,  and  fluted,  the  ridges  being  more  flnely  serrated  ; 
the  collar  of  the  spine  is  shorter  than  in  C  vesiculosa,  A  broken  spine 
accompanying  the  plates  has  the  end  expanded  and  cup-like;  but  in  two  other 
perfect  examples  the  extremities  are  simply  contracted  and  truncated. 

£oca/t<y.— Gault,  Folkstone.  (Mas.  Practical  Geolog}-.  Presented  by  Edward 
Clark,  Esq.) 
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4.  Cuiaris  veUfera,  Bronn.  (Name  only)  Jahrb.  1835.  p.  154.  Desor,  Syn.  Ech.  p.  34. 
t.  6.  f.  12.    C.  Htherti,  ib.  p.  12.    Syn.  C.  ghbiceps,  Qnenst,  Petre£  p.  577.  t  49.  £  17. 

Of  this  small  species  there  are  three  specimens  in  Mr.  Cnnnington's  cabinet,  one  of 
them  with  six  spines  attached.  The  body  measores  6  lines  in  diameter  by  3  in 
height,  and  is  like  C.  clavigera  of  the  Upper  Chalk ;  the  spines  are  globular,  mea- 
suring only  2  lines,  with  a  yery  short  stalk. 

Locality, — Upper  Gbeek  Sand  of  Warminster. 

5.  Cularis  sceptrifera,  Konig.     (Dixon's  QeoL  Sussex,  pL  25.  f  5,  6.  best  figures.) 
The  spine  figured  by  M.  Desor,  with  the  name  **  C  JUamentoga,  Ag."  Synops.  Ech. 

Foss.  t.  5.  t  22.,  perfectly  agrees  with  the  typical  specimens  of  C  actptrifera ;  that  figured 
as  C  sceptrifera  is  more  like  a  large  broken  spine  of  C.  diasimUia. 

6.  Cidaris  sidcata,  Dixon,  MS.  Morris's  Cat  2nd  edit  p.  75.  Cidaris  sceptrifera,  var. 
spinis  tmncatis,  Forbes,  in  Dixon's  Geol.  Sussex,  p.  338.  t  25.  t  32,  33.  Cidaris 
vesiculosa,  Mlinst  (part)    Copied  by  Desor,  Syn.  Ech.,  pL  5.,  t,  24,  25. 

7.  Cidaris  pleracantha,  Ag.  ?  Dixon,  GeoL  Sussex,  pL  24. 1 23, 24.  What  has  become 
of  the  figured  spine  is  unknown;  two  rather  smaller  specimens  are  in  the  Dixonian 
Collection,  now  in  the  British  Museum. 

8.  Cidaris  florigemma,  PhiL  (1829),  Geol.  Yorks.  1. 1  3.  £  12.  Park.  Org.  Rem.  3. 
t  4.  f.  15.     Cidaris  Blumenbachii,  "Desor,  Synopsis,  p.  5  (not  Miinster). 

This  yery  abundant  urchin  has  been  frequently  called  **  C  Blumenbachii ; "  Miinster 
having  inadvertently  figured  its  spines  (and  those  of  two  others)  as  possibly  belonging 
to  the  test,  upon  which  he  founded  his  species.  The  real  C  Bhtmenbachii  has  not 
been  found  in  England,  unless  the  larger  species  obtained  at  Calne  is  to  be  con- 
sidered a  variety  of  it;  there  are  fine  specimens  in  the  collection  of  Wm.  Smith 
(Brit  Mus.),  and  Dr.  Wright  M.  Desor  makes  C  cmeifera,  Ag.  the/' young'*  of 
C,  Jlorigemma;  but  if  not  a  distinct  species  it  is  certainly  related  to  C  cortmata  and 
not  to  CJiorigemma. 

Localitif, — Coral  Rao,  Calne.  Wilts. 

S.  p.  Woodward. 
March  1856. 
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P7SXVA  D181I0ULZV8II,  VAB.  FSA.TnL 

[Genu  FYBINA.  DBSMOinjiri,  isas.  (SoVkiiigdom  Badinliu  Ordir  XeUnodv*- 
mata.  Funily  CassidiilidB.)  . Body  oral,  timrfd,  flattened  9kcff9  waAhtiaw%.ma}mltgnk 
siinple,  oontmiioaap  ndienjt  i  xnooth  eentrail  inferior,  cUipCiMdi  aaw  poatarior,  rnqni- 
mazginal ;  taberotei  perfiirate ;  genital  pores  foor.] 

Diagnosis.  P.  tettd  iumidd^  ambUu  dlipikoposHee  kvUer  emargimatai 
vertice  cUpreuo;  basi  nibcomcavdi  oMom  medio faeinpoUio€B  exoamOo. 


Refebences.  Pjjfrina  Dumouimiii;  D*Abohiao  (1847),  Mem.  Soc  GeoL 
France,  2nd  ser.  t.  iL  pL  2.  p.  297.,  pL  liB.  fig.  4. ;  D'Orb.  Frodr.  jL» 
p.  78. ;  AgM9.  Cat.,  p.  92.  Purina  PraUU^  Forbes,  Moni|*8  CaULi  Sad  effit. 
(1854),  p.  88. 

Several  members  of  the  iGEtmily  Cas^idvlicUB  have  been  already 
presented  in  the  Decades,  more  particularly  of  that  division  of  it 
which  has  simple,  instead  of  petaloid  ambulacra — DiaasteTy  GaUrUeB^ 
Hyhoclypua.  The  species  having  this  cliaracter  (the  Echi/noneides 
of  Agassiz)  are  abundant  in  the  cretaceous  rocks ;  two  out  of  thre# 
sections  of  the  genus  Oalerites  are  quite  characteristic  of  the  Chalk 
and  Green  Sand. 

PyHncCy  which  differs  fromOale'i^itea  chiefly  in  its  oblong  instead 
of  circular  outline,  is  a  genus  of  rather  small,  and  generally  very 
convex:  m^chins.  It  is  difficult  to  distinguish  from  it  those  abnormal 
specimens  of  Galerites  upon  wliich  M.  Desor  founded  the  spurious 
genus  Olobator,  Such  specimens  occur  in  the  Upper  Chalk  of  Kent, 
and  Upper  Green  Sand  of  Warminster,  and  differ  from  Pyriiia 
solely  in  their  more  circular  forms. 

Deacinption. — The  original  example  of  Pyrina  Deamouli/nsiiy 
figured  and  described  by  M.  le  Vicomte  d'Archiac,  in.  his  "  Rappoirt 
sur  les  Fossiles  du  Tourtia,''  measmres  22  milL  in  length,  16  mill, 
tmnsversely,  and  11^  in  lieight.  The  specimen  now  figured 
measures  24  mill,  long,  19  wide,  12  high,  and  is  therefore  wider, 
[v.  vL]  5  p 
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aiiil  ratlicr  more  (lepre».scfl  iti  relntion  to  it«  Irnji^li,  tlum  tliL>  typicati 
exuiiiplK. 

These  differences  are  equally  manifest  in  other  spix-iiiieiis,— 
British  and  three  Bi'Igiiin, — in  the  rabinetA  of  Dr.  Wright  and  1 
Sritish  Muecuni.     lu  nil  the  foreign  spuciniens,  vrhen  viewed  froata 
above,  the  outline  is  notchcl  posteriorly  by  the  vent ;  in  the  Englirf 
specimens  this  is  leas  distinctly  the  case,  the  nnal  opening  bein 
rather  higher  up,  though  not  so  high  aJ«  in  the  Neocomian  P.  pygi 

These  differences  are  so  slight,  and  the  materials  so  scanty, 
it  will  be  better  to  treat  them  as  indicating  varieties  only  of  c 
Bpeciea. 

Locality  and  Geological  Poeition. — Mr.  Pratt's  specimen,  and] 
another  in  tlie  cabinet  of  Dr.  Wright,  were  obtiiiiied  front  thfti 
Chalk  with  quartz  grains  at  f'hard,  Somersetshire. 

Tlie  foreign  exampK's  are  from  the  Upper  Grees  Sand  (ton 
of  Toumay,  BelgiuBL 

Plate  VI.     Fig.  B. 

PTRINA    OTULUH. 
DuOHOSia.     "  p.  ovala,  inflala,  tu/ieme  drpreun  ;  amhitu  rlliptiro,  t 
plana,  tnargine  raid*  tHmido;  ore  tlontfalo  obsolete  decngonoi  facte  p 
iatt  tulcati ;  nnn  elUplito,  mare/ini  tuptriari proximo ;  tuhrreulin  numenmt,   i 

— (Desok). 

Stkohtms,  TfucItoHtes  ovuhitn,  Laharck,  Anim.  sans  Vert.,  vol  iiL 
87.  GoLDFcaa,  Petr.,  i.  p.  138.  t.  iliii.  f.  2.  Desmoclins,  Ech,,  p.  356. 
Ptfrinaov.,  Agassiz  (1847),  Calal.  Syst.  Ectyp.,  p.  7.  Deson,  Monogr. 
des  Galei,  p.  26.  pi.  5.  fig.  35-37. ;  Morris's  Catal.,  2nd  edit.  p.  88. 

Locality  and  Geological  Position. — Lower  Chalk,  Dorsetfihire, 
(sec.  Morris's  Catalogue.) 

Foreiffn  Locality. — Chalk  of  St.  Christophe  and  Toura,  De- 
partment Indre  and  Loire. 


Explanation  of  Plate  VI. 
A.  P^ina  DesmauUiaii,  yar.  PralliL 
Fig.  1.  Upper  view  of  Mr.  Fratt's  specimen. 
Fig.  2.  Side  view. 
Fig.  3.  Under  view. 
Fig.  4.  FarterioT  end. 

"Fig.  5.  Taberales  of  tiie  upper  sar&ce,  augnified. 
Fig.  6.        So.    ud  gTBDulei  of  tbe  lover  face. 
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Fig.  7.  Tortion  of  the  under  sorfisu^  magniiied,  showing  the  triplication  of  the  pores 

near  the  mouth. 
Fig.  8.  Form  of  the  mouth,  magnified. 
Fig.  9.  Form  of  the  vent. 
Fig.  10.  Plates  of  the  apical  disk,  magnified. 

B.  Pjfrina  ovulum,  Ag. 
Fig.  1 1.  Upper  view. 
Fig.  12.  Under  view. 
Fig.  13.  Side  view. 
Fig.  14.  Posterior  end. 

Fig.  15.  Tubercles  and  granules  from  the  upper  side,  magnified. 
Fig.  16.        Do.'  do.  from  the  base. 

Fig.  17.  Apical  disk,  magnified. 

S.  P.  Woodward. 
March  1856. 
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Decade  V.    Plate  VII. 


PTGASTE&    S£UlSDLCATns. 


[ticniisFfOASTEB.  Aoissm,  1834.  (Snb-kiugdoin  Badiata.  Class  EvhiDoder- 
mala.  Order  Echinoidea.  Family  CusiduUds.)  Orbicular,  depressed  or  subcoDic  : 
ambulacra  sliojiln  throughout ;  taberclet  perforalc  (and  cn^nulate  '0.  dispawd  in  rerj 
regular  seiieH  in  both  areiu  ;  anus  very  large,  superior,  generally  pUi^ed  ncsr  to  the 
[itslcs  of  the  diik  ;  month  decagonal,  cu  tubercles  round  it.] 

DLACSuaii*.  P.  depreaus,  subpentagontis,  margitU  postieo  subauuto,  urn- 
IntHcato:  tuberculis  coiupicuis — primariis  ambulacrorum  supra  binii,  ad 
margineiH  iii  series  4-5 — itUerambulacrorum  18-22 — col/ocatU:  basi  in 
medio  vnlde  concord  :  ana  majori  Interlliim  himidis. 

Sysomtms.  Clypeu*  tfmisulcadu,  Pmi.Lii's  (1829),  Guol.  YurksL. 
vol.  i.  p.  ICM.  t.  3.  fig.  17.  (fig.  two-rhirda  nat.  size).  Bi^chmas,  in  Mur- 
chison's  Geology  of  Clu.'lt.,  2nd  edit.  p.  95.  (1845),  Nucleolites  semistJc. 
DesuodldiS  (1837),  Tabl.  Syn.,  p.  362.  I^aster  semu.,  Agassiz,  Prodr. 
Ech.,  p.  185.  Lamarck,  Hist.  Nat.,  2Dd  edit.  (1840X  vol.  iii.  p,  333. 
Wright,  Ann.  and  Mag.  Nat.  Hist.  (1852),  vol.  ix..  p.  89.  Pygatttr 
umbrella,  Agassiz,  Ech.  Suiss.  (1839),  tab.  13.  fig.  1-3.  Deboe  (1842), 
Monogr.  doa  Galerites,  3.,  p.  77.  t.  12.  fig.  4-6.  Forbes,  in  Morris's  Catn- 
logue,  2nd  edit.  88.  (not  Galerites  ttmbreUa,  Lauarck). 

Description. — This  fine  Oolitic  fossil  is  3  inches  a^aross  in  either 
direction,  and  1^  inch  in  height.  The  general  form  is  subb^ni- 
splieric,  and  the  outline  orbicular  or  very  slightly  pentagonal.  Tlie 
hase  is  flat  and  deeply  concave  at  the  mouth. 

The  upper  surface  is  most  generally  evenly  convex,  more  rarely 
the  sides  are  flattened  and  the  shape  low-pyramidal.  The  vertex 
from  wliich  the  five  ambulacra  radiate  at  nearly  equal  distances, 
is  rather  behind  the  centre,  and  as  the  large  oblong  anal  opening  " 
is  close  to  the  plates  of  the  disk,  which  are  (always  ?)  lost,  a  broad 
keyhole-shaped  cavity  is  left,  which  occupies  the  central  and  ]x>st- 
eentral  portions. 

*  In  the  young  state  this  opeaing  ia  fkr  less'coOfpIcaoiii. 
[v.  vii.]  5  G 
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The  luiibulacra  ore  equidistaut  niid  of  equal  width,  scarcely  one- 
fourth  afi  vide  as  tlie  spooes  between  them.  The  throe  anterior 
ones  are  nearly  direct,  while  the  two  poatorior  ones  are  a  little 
bent  out  near  their  origin,  to  eonfonn  to  tlie  tmnid  edge  of  the 
large  opening ;  in  the  ordinary  varieties  tliey  are  not  at  all  elevated 
above  the  intervening  spneea.  They  are  composed  of  very  nuiiieroos 
(about  150)  pairs  of  plat«:K,  judging  from  tlie  luiiiiber  of  primajy 
tubercle.3 — one  to  about  three  pintefl — and  from  the  pairs  of  pores. 

The  primary  tubercles  in  the  anibulacral  aj-ea  are  in  four*  rows 
on  the  under  surface  and  about  halfway  up  the  sujwrior  face,  but 
only  the  outer  rows  eontinue  to  the  vertex.  These  rows  are  placed 
along  the  margin  close  to  the  poriiB,  and  tliere  «re  about  tifty-six 
tubercles  in  each  of  tliem,  of  wliich  thirty -six  belong  to  the  npperi 
and  twenty-two  to  the  under  sur&ce.  They  are  small,  perforate, 
and  set  upon  but  httle  elevated  mamillEG,  which  are  sometimes 
irregular  or  even  slightly  crenuliite  above,  but  often  appear  quite 
smooth  under  the  lens. 

The  surface  of  the  anibulacral  and  itterambulaeral  spaces  are 
occupied  by  small  granules  not  veryclosely  placed,  and  mixed  with 
a  few  secondarj'  tubercles,  the  arcoUe  of  which  are  distinctly  sunk. 
A  single  row  of  these  granides  separates  each  primary  tubercle 
irom  its  neighbour,  and  they  foiTu  rather  a  loose  circle  i-ound  ea<^ 
areola. 

The  avenues  are  not  sunk  in  any  of  the  typical  specimens,  and 
the  pores  are  ranked  in  single  file,  as  usual  in  the  genus.  They 
are  rather  lai^,  and  each  pair  (corresponding  to  one  of  the  tliree 
plates  opposite  each  primary  tubercle)  coiisists  of  an  innei'  roundlslt 
and  an  outer  oval  pore,  the  two  being  placed  in  somewhat  opposite 
directions,  and  separated  by  a  strong  elevated  tuberele. 

The  interambulacra  have  numerous  rows  of  equal-sized  tubercles 
similar  to  those  of  the  anibuhicra,  with  an  areola  distinctly  de- 
pressed at  the  margin ;  they  are  larger,  at  least  in  the  principal 
rows,  than  those  of  the  ambulacra,  and  more  distant,  there  not 
being  above  nineteen  or  twenty  in  a  complete  row  on  the  upper 
Burface,  and  fourteen  or  fifteen  below.  They  are  airanged  in  the 
following  manner :  two  complete  rows  down  the  centre  of  the 
interambulacral  plates  extend  from  the  vertex  to  the  mouth,  and  on 
the  inner  side  of  these — first  one,  then  two  (see  *a),  and  near  the 
margin  even  four,  rows  appear  placed  in  regular  transverse  rows  on 
the  plates.     Outside  the  principal  rows  an  equal  or  greater  number 

ecimeDi  Bt  tlie  actual  mtrgin. 
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of  Bimilar  tubercles  appear,  but  in  loose  order  and  not  placed  in. 
regular  line  with  the  rest.  Altogether  about  twenty  rows  (somo- 
timea  more)  may  be  counted  at  or  about  the  mai^^  of  an  interam- 
bulacnuD.  On  the  under  surface  (fig.  3.),  the  transverse  rows  are 
veiy  distinct,  and  the  difference  between  the  central  and  the 
exterior  portions  is  particularly  manifest.  Ab  the  plates  become 
square  and  less  transverse  near  the  mouth,  the  rows  become  more 
distant  and  irregular,  till  there  are  again  (in  the  angles  of  the 
notches)  only  the  two  primary  rows  left.  The  tubercles  there  are 
of  larger  size  than  those  represented  in  oar  fig.  3. 

"  The  base  is  concave,  and  Uie  mouth  is  central  and  placed  in 
a  considerable  depression.  It  is  of  moderate  size,  about  one* 
fifth  the  diameter  of  the  test "  in  half-grown  specimens,  but  less 
in  the  adult.  It  is  ten  angled,  the  notches  equally  deep,  but 
in  pairs  nearer  together  beneath  the  interambulacrum  than  at  tho 
avenues. 

The  plates  of  the  disk  are  absent  in  all  our  speoiniens.  They 
appear,  however,  to  have  been  depressed.  From  tlie  figures  given 
by  Agassiz  of  the  closely  alhed  Swiss  species,  the  ditik  must  have 
been  oblong,  the  two  posterior  lateral  ovarian  .apertmes  being 
placed  rather  wide  apart,  and  the  hinder  one  absenl.  The  ajial 
aperture  is  very  large,  and  in  our  specimens  being  confounded  with 
the  space  left  by  the  disk  pistes,  its  shape  cannot  be  very  well 
ascertained.  It  occupies  in  adult  specimens  full  half  the  length  of 
the  odd  interambulacrum,  and  appears  to  be  oblong-oval  rather 
than  pyriform.  Its  aides  are  incurved,  but  the  depression  in  which 
it  lies  does  not  extend  farther"  than  the  anus  itself,  although  the 
tumid  ridge  on  each  side  of  it  continues  for  some  way  down.  In 
young  specimens  the  anal  opening  is  very  much  smaller,  and  propor- 
tionally narrow.  "  The  spines  adiiering  to  this  specimen  are  short, 
needle  shaped,  and  delicately  striated."     (Wright,  1.  a) 

Variations. — We  have  figured  Dr.  Wright's  very  fine  specimen, 
which  is  unusually  large  and  has  the  tubercles  more  conspicuous 
than  common,  nor  has  it  any  convexity  in  the  ambulacra  beyond 
what  arises  from  their  forming  the  angles  of  the  pentagon.  Other 
specimens  from  the  same  locality  i^ee  with  it  in  nearly  all  respects, 
but  have  the  tubercles  of  less  size  and  more  numerous,  tweuty-four 
in  a  row  across  the  iuterambulacra,  and  as  many  as  six  at  the 

*  This  'a  one  of  the  man;  cbtracten  in  which  onr  speciei  diffen  from  the  bad  Sgart 
of  GaieriU*  unlmUa,  given  in  the  Encyc  Uiithodique,  and  which  haa  been  quoted  again 
and  again  by  Agami  u  a  ajuonym  of  bii  PggiuUr  umbrtHa,  a  ipedea  clotel;  aUiad  U 
the  one  here  deteribed. 
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ainbulocral  margin.  If  this  vftriety  tind  u  trimeat«id  poflierier 
margin  it  would  be  the  /'.  Morrinii,  Wright,  a  very  closely  ftUi«d 
<|Wcies.  In  others  the  form  is  slightly  more  pcDtaguo&l,  and  in 
mc  extreme  T;iriety  the  form  is  hs  Miffiilar  and  the  (tides  of  the 
pyramid  an  flat,  as  in  the  8[)ecies  next  to  be  descrilied  {P.  conoideuM). 
But  the  tubercles  are  large,  not  minnte,  and  the  ambulacra  tLongb 
elevated  have  not  simk  avenues,  as  in  tliat  species.  The  biwe 
occasioually  is  not  flut.  but  undulated,  the  interambulocra  being 
tumid  on  tlie  lower  surface. 

The  variation  observable  in  the  young  state,  viz.,  that  the  anal 
opening  is  very  small  and  narrow,  has  before  been  adverted  to. 
Only  the  two  primary  rows  of  tubercles  in  each  area  show  distinctly 
vlien  the  specimens  are  but  half  an  inch  across. 

AffiniiUs. — "'P.  nfTnisiilattuit  most  nearly  resembles  P.  «»- 
brvlla,*  We  have  before  ub  B|)eciraen8  which  are  well  represented  by 
Agasaiz's  figure,  but  the  loss  of  the  tubercles  from  the  Swiss  sp&- 
BimenHeaves  the  question  of  their  identity  an  open  one."  (Wright.) 
And^we  may  add,  that  in  the  Swiss  species  the  anal  opening  is 
larger  aud  more  pyriform,  and  the  tumid  ridge  on  either  side  of  it  is 
abeeuU  But  it  appears  to  be  present,  to  judge  from  the  profile,  in 
P.patdlifo'rmiM,  figured  by  Agaasiz  in  the  same  plate  (Ech.  Suisses, 
teb.  1 3,  £  1-8.),  a  species  in  whieh  we  can  scarcely  see  any  character 
which  aliould  sufficiently  separate  it  fi-oni  P.  semiimlcatvs,  unless 
it  be  the  bit«dth  of  the  ambulacra  end  the  continuation  of  their 
innerj'ows  of  tubercle-i  higher  up  tliiin  in  ours.  Tlie  anus  is  cer- 
tainly largui-  and  seems  to  be  jij-riform  rather  than  oval-oblong. 
Tliis  last  difference  may  lie  sufficient  to  distinguish  the  two  species, 
and  it  is  accordingly  inserted  in  the  specific  cliar;icter.  P.  laijanoides, 
Agass.,  figured  ia  the  same  work,  and  in  Desor's  Monograph,  is  even 
more  like,  especially  in  the  form  of  the  anus,  which  is  ako  placed 
in  a  depression  along  with  the  plates  of  the  disk.  Tlie  greater 
breadth  of  the  ambulacra,  the  larger  size  of  the  mouth,  and  the 
much  closer  and  more  regularly  placed  tubereles,  however,  prevent 
us  from  uniting  it  with  ours.  P.  teniiis  of  Desor's  Monograph, 
tab.  12.  f.  1-3.,  is  so  verj'  like  in  the  arrangement  of  the  tultercles. 
narrow  ambulacra,  and  sunk  mouth,  tJiat  but  for  the  more  depressed 
shape  and  large  anal  opening,  which  too,  is  not  flanked  by  tumid 
ridges, it  might  be  identical.  It  is  from  the  Jura,  in  the  "Terrain 
A  ChaiUes." 

History. — The  list  of  sjTionyms  was  all  that  was  left  regarding 
this  sj'ccies  by  Professor  Forbes,  and  in  deference  to  him  the 
•  Now  J".  (ij7n((7(us,  Af .,  Cat.  Knisoam',  1.  c,  p.  I  H. 


i-eferenct-  to  Galerites  umhfella  of  Lamarck  would  Iiiive  been  re- 
tained, but  that  there  is  evidently  a  raiatake  altogether  atout  that 
species,  which  is  a  Nucleolitcs,  and  not  a  Pygaater ;  and  the 
quoting  of  it  at  all  by  Agassiz  was  probably  an  accidental  error, 
which  has  been  copied  by  idmself  and  others  without  looking  to 
the  original  iigure  of  Klein."  Lamarck's  description  indeed  might 
probably  be  mistaken  for  that  of  a  Pygaster,'  as  he  distinctly  says 
"  »iilcis  avibulacrorum  ai^giislis  biporosis,"  but  he  adds,  "  sub- 
striatis,"  and  the  figure  shows  broad  avenues  with  the  pores  con- 
nected by  transverse  furrows ;  in  fact,  it  is  much  like  Boine  forms 
of  the  common  Nudeoliiea  {Ulypms)  patella,  though  probably  a 
distinct  species. 

Prof.  Euckman'fl  notice,  in  18-t5.  of  Clypcus  oniaiiis,  from  tlie 
Oolite  of  Cheltenham,  recalls  the  general  form  and  markings  of  the 
species,  though  his  specimen,  as  usual,  having  lost  the  plates  of  the 
disk,  he  makes  a  mistake  in  supposing  the  anal  opening  to  liavf 
l>een  at  the  vertex,  the  broad  sinus  extending  from  it  halfway 
downwards  being  the  aperture  in  question. 

"  The  figure  given  by  Phillips  in  1829  without  a  deacription  is  h 
mere  outline,  two-tliirds  the  natural  size,  without  details  of  struc- 
tiu^,  but  sufficiently  like  for  identification.  It  is  said,  at  p.  lOi,  to 
be  common  to  the  Coralline  Oolite  and  Cale.  Grit,  in  Yorkslure 
and  Oxfordshire." — (Forbes.)  PhiUipa*  species  was  admitted  by 
Desmoulins  in  his  Catalogue  of  Echinoderms,  and  considered  by 
him  a  Nucleolites.  Agassiz,  in  his  Prodromus,  placed  it  in  the 
genus  Pygaster,  under  which  name  it  has  been  included  in  the  new 
edition  of  Lamarck  (1840),  and  in  Desor's  '  Monograph  of  the 
Galerites'  (1842'.  The  latter  author  considered  it  (p.  76,  77j  as 
probably  the  young  state  of  the  P.  umbrella,  not  being  aware  that 
Phillips'  figures  were  so  much  reduced.  But  he,  strangely  enough, 
quotes  with  it  as  synonyms  of  the  P.  umhrella,  the  old  references 
given  by  Lamarck  to  the  figures  in  the  Encyclopedic,  and  those 
of  Plott,  Klein,  and  Leske,  while  he  takes  some  pains  in  the  text 
to  show  how  wrongly  it  has  been  arranged  as  a  Nucleolites  by 
the  side  of  the  N.  patella.  This  contusion  has  only  been  partly 
remedied  by  himself  and  Agassiz  in  the  Cat.  Raissonn^,  the  reference 

*  li  is  remaTkable  tbat  Agasaiz  should  bare  Kpeated  this  mistake  in  rectifjing  the 
s\nonjTiis  of  Ptfgatler  \a  the  Catal.  Kaisonnt.  Klein'i  figure  of  Oi/ptiis  iiJiUii tu*, from  a 
specimen  in  the  Dresden  Sluwum,  is  better  than  the  copy  in  the  Encje.  Method,  and 
shoirs  the  broad  iveoaM  more  plainly.  Leske  compares  it  Ttth  the  common  EDglieh 
Ifuclealita,  vhicb  he  calls  C.  Ptoltii,  and  saya  it  has  a  mare  depresMd  form.  Tbtj  nrv 
apparently  different  Epecies. 
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to  Galcritcs  umbrella  still  \mu(i  rct&iued  for  ii  French  epedea 
fi(  Pyijitster,  whilt  tlm  P.  uvihrelUi  of  the  Kch.  Soiiwes  is  altered 
to  P.  diUtt'Hva.  No  iiiviitiou  is  toiule  of  the  P.  eeiiiUulciitua  of 
PbillipB. 

Dr.  Wriglit,  AnnaJa  Nat.  Hiai  for  1852.  gnve  the  first  real  dea- 
criptiou  of  the  British  species,  distinguishing  it  carefully  frum  the 
two  other  British  fonus,  wliile  with  good  rea-^on  expraasing  donbt< 
a»  t"  iti  identity  with  the  Swiss  species,  of  which  only  a  cast  was 
I  pabliNhed.  In  Morris's  Catalogue,  second  edition,  Professor  E.  Forbes 
adopted  tlie  present  name,  quoting  Agassiz  s  P.  wmlntlUt  only  as  it 
eynonym.  This  course  we  are  })ound  to  follow  in  this  Decade,  for 
even  if  Agaasiz's  species  should  prove  identical,  it  will  he  necesaary 
ta  keep  Phillips"  name,  since  the  old  reference  to  Lamarck  is  un- 
doubtedly ei-roneoua 

Locality  and  Hange. — Great  Ooute,  Minchinliampton,  Glou- 
ceatershke  (Dr.  Wright) ;  Whitwell,  Yorkshire,  (in  Calc.  Grit 
Pliillips),  but  probably,  "  f  JbEAT  Oolitk  "  (T)r.  Wright).  See  note  at 
end  of  next  dosiription.  INFKBIOR  Oolite,  Crickley  Hill  and  Chel- 
(enliam,  in  the  "  Pea  Grit,"    (Id.  and  Cotl.  Geol.  Su^^■ey.) 

FoREiGx  Distribution — doubtfiil.  If  P.  patellifiirmis  (P.  iwti- 
brella  of  Agnssiz)  be  identical,  it  oecuis  in  the  Kintmi'ridge  Chiy  of 
the  Jura  Soleurois. 


ExrLASATiox  OF  Plate  VII. 

D  foil  grown,  from  ibe  Inf.  Ooliu 
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Fig.  2.  Foslcrior  view  of  do.,  iihoRing  tbe  four  i 

the  mnrgin. 
Fig.  3.  Fan  of  uuder  side. 

Fig.  4.  PlaleB  and  avenues,  with  pores  in  single  file. 
Fig.  5,  C.  Primarj  and  aecoDdary  ainbulacral   (iilwivles.  with  tlie  usual  number  of 

pores  opposite  lo  them.    The  pairs  of  porei  are  soBiewhnt  divergent. 
Fig.  7.  Interamhulacral  tubercle,  n  itli  its  Burrouniiiug  ("ranules. 
Fig.  B.  Side  view  of  Ihe  same.     The  area  is  Karcely  sunk  enough  round  the  margin, 

in  this  figure. 

J.  W.  Salter. 
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Decade  V,    Plate  VIIL 


PTOASTEB   CONOIDEUS. 

[Genus  PYG ASTER.  Agasstz  (1834.)  (Sub-kingdom  Radlata.  Class  Echinoder- 
mata.  Order  Echinoidea.  Family  Cassidalidse.)  Orbicular,  depressed  or  sub-conic; 
ambulacra  simple  throughout ;  tubercles  perforate  (and  crennlate  ?%  disposed  in  Tery 
regular  series  in  both  areas  ;  anus  yery  large,  superior,  generally  placed  near  the  plate^ 
of  the  disk  ;  mouth  decagonal,  no  tubercles  round  it.] 

Diagnosis.  P.  pyramidalis  pentaedrus,  margini  postico  subacuio  ;  tuber^ 
cults  minutis  et  ut  sparsis,  subius  majoribus  et  crebris;  ambtdcuiris  elevatis, 
angustis :  ano  modico,  nee  dimidium  interambulcLcri  planati  efficiente^ 

Syxontms.  Pygaster  conoideus,  Wright,  Ann.  and  Mag.  Nat.  Hist. 
(1852),  vol.  ix.  p.  91.  pi.  3.  ^g.  1. 

The  only  cabinet  that  appears  to  contain  this  well-marked  species 
is  that  of  our  fiiend  Dr.  Wright,  who  has  lent  it  us  for  figuring. 
We  may  expect  soon  a  full  account  from  him,  and  of  other  British 
species  not  here  mentioned,  in  the  volumes  of  the  Pateontograpliical 
Society. 

It  is  more  conoidal  than  any  of  its  genus,  the  anterior  and  lateral 
surfaces  forming  angles  of  from  50*  to  55°  with  the  base,  and  the 
iX)sterior  side  an  angle  of  about  42^.  Its  height  is  an  inch  and  -^ 
and  its  diameter  nearly  2  J  inches  either  way  (Wright).  The  base 
is  nearly  flat  so  far  as  it  can  be  seen.  The  ambulacra  are  narrow 
and  prominent,  and  are  placed  at  equal  distances,  each  being  less 
than  one  fourth  the  width  of  the  intervening  spaces.  The  three 
anterior  radiate  in  straight  lines  from  the  depressed  disk,  which  is 
lost  in  our  specimen  ;  the  two  posterior  curve  first  outwards  to 
avoid  the  edges  of  the  anal  opening,  and  then  proceed  straight  to 
the  margin. 

[V.  viii.]  5  H 
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Tbe  primary  tubercles  on  ttie  ambulacra  are  ariuitgti<l  in  twu 
rows  along  the  marg;in,  and  are  sm&ll  and  inconspicuoiM ;  there  are 
about  tliirty-two  on  the  upper  face.  Between  these  are  two  other 
mwfl,  l«8a  regular,  but  reaching  halfway  up,  or  sotnistinms  further, 
and  near  the  margin  one  or  even  twu  rows  are  introduced  witliln 
these.  On  the  under  side  the  tubercles  increase  much  in  size,  and 
are  in  four  regular  rows.  Tlie  areohe  ai-e  very  flat  and  depressed 
round  their  margin,  which  is  often  faintly  radiated ;  there  is  no 
appearance  of  ci'enulation  on  their  upper  edge.  The  boss  is  smiUI 
and  bead-like,  and  shows  the  perforation  well.  Tliere  is  a  circle  of 
granules  round  each  areola,  and  scattered  equal-sized  granules, 
without  any  secondary  tubercle-s  between,  over  the  surfiice. 

The  avenues  are  nan'ow  and  rather  t^uuk,  the  pores  in  very 
regular  single  file  (not  at  all  uuJuIated  as  in  P.  eeniiaulcatus.) 
Each  pair  consists  of  a  transverse  and  an  oblique  one,  not  differing 
much  in  size,  and  sepai-ated  by  a  small  prominent  ridge,  not  a 
tubercle.  There  are  about  three  ombuloeral  plates  to  each  prlmarj- 
tubercle,  so  that  there  are  nearly  ninety  plates  in  a  series  on  the 
upper  fece.     The  pairs  of  jwres  are  a  little  more  distant  below. 

The  interambulacral  tubercles  are  like  the  others  in  size  on  the 
npper  and  lower  faces  ;  and  theii-  aiTangement  is  very  .dmilar  to 
that  in  the  last-described  species,  viz.,  in  transverse  rows  on  the 
inner  half  of  each  ambulacra)  plato,  and  in  scattered  order  on  the 
outer  portion,  where  they  are  decidedly  larger,  nnd,  as  oiu"  fig.  5 
shows,  often  Irregular ;  and  sometimes  they  are  absent.  On  tlie 
marginal  plates  there  are  often  five  tubercles  in  a  i-ow  on  tlie  inner 
half,  and  three  double  rows  on  the  outer,  but  above  they  are  much 
fewer  and  less  regular.  About  seventeen  plates  occur  in  an  inter- 
unbolaoral  series,  much  bent  in  outline,  as  shown  in  figure  5.  The 
primary  row  (a)  of  tubercles  occupies  tlie  median  angle  as  usual. 

.  The  taberdee  on  the  under  surface  are  too  wide  apart  in  our 
^ure.  They  are  in  irregular  transverse  rows,  and  their  smooth 
depressed  areobe  in  some  parts  nearly  toucli,  leaving  room  only  for 
tlie  granules  between.  We  can  see  no  trace  of  crenulation  on  the 
edges. 

■  Affi/nAti^& — Elxoept  with  the  pyramidal  variety  of  P.  semisulcatus, 
bdbie  noticed,  tb«-e  is  uo  species  with  which  this  can  be  compared. 
The  small  regular  tubercles  well  distinguish  it  from  that,  and, 
together  with  the  elevated  ambulacra,  seem  to  afford  a  good  specific 
character.  They  are  raised  not  only  in  the  middle,  but  fixim  their 
edges,  and  the  avenues  consequently  sunk  in  a  shallow  groove 
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History, — Described  by  Dr.  Wright  in  the  paper  above  quoted, 
and  admitted  into  Moiris's  Catalogue,  2nd  edit  by  Prof.  E.  Forbes. 
He  left  no  notes  upon  the  species. 

Locality  cmd  Oeographioal  Position. — ^Inf.  Oolite,  in  the  pea- 
grit  of  Crickley  Hill,  north  of  Cheltenham.  Mr.  Lyoett's  specimen 
came  from  the  Ikf.  Oolite,  near  Stroud.    (Dr.  Wright) 

J.  W.  Salter. 


EXFLAKATION  OP  PlATE  VDI. 


Fig.  1.  Dr.  Wright*8  specimen  from  Crickley  HOI.    Upper  side  ;  the  disk  plates  lost, 

and  the  space  occapied  by  them  confused  with  the  anal  opening. 
Hg.  2.  Under  side  of  do.  only  partly  relieved  from  the  stone. 
Fig.  3.  Posterior  view,  showing  the  height  of  the  test. 
Fig.  4.  Lateral  view,  left  side. 

fig.  5.  Hates  and  arenues,  with  tubercles  and  grannies. 
Fig.  6.  A  tnbercle  from  the  interambnlacral  area,  upper  sux&ce. 
Itg.  7.        Do.       Arom  the  under  side. 

Other  British  Species  of  PygcLster. 

As  Dr.  Wright  will  give  a  full  description  of  this  genus  in  his  volume  on  the  JSdUii»- 
dtrmaJUi  (Palsont  Soc.  Trans.),  it  will  be  only  necessary  to  notice  the  other  British 
species  very  briefly.    He  has  furnished  us  with  the  following  memoranda:-^ 

2,  "  PygaaUr  Morrisil ^Wright^  Annals  and  Mag.  of  Nat  Hist  vol.  9.  2nd  series,  pi.  iv.  fig  1. 

"Test  pentagonal  depressed;  marginal  fold  very  tumid;  single  interambulacrum  much 
truncated;  ambulacral  areas  wide,  convex,  and  prominent,  with  six  rows  of  tubercles; 
interambulacra  wide,  with  the  tubercles  in  regular  rows,  from  20  to  22  rows  at  the 
equator ;  base  depressed  towards  the  mouth  opening,  which  is  small ;  anal  opening  large, 
occupying  two-thirds  of  the  dorsal  portion  of  the  single  interambulacrum. 

*'  Locality. — Cornbrabh,  near  Stanton,  Wilts.     (Dr.  Wright) 

**  3.  Pygcuter  umbrella^  Agassiz,  Descript  Echinoderm.  Foss.  de  la  Suisse,  part  1.  p.  83. 
tab.  xiii.  fig.  4. 

'*  Test  large,  very  pentagonal,  more  or  less  elevated ;  ambulacral  areas  narrow,  with  two 
marginal  rows  of  tubercles  throughout,  and  |two  inner  rows  which  conmience  at  some 
distance  from  the  peristome  and  extend  only  a  short  way  above  the  marginal  fold; 
interambnlacral  areas  wide,  with  from  16 — 18  rows  of  tubercles  at  the  equator;  the 
tubercles  are  arranged  in  threes  obliquely  across  the  plates,  and  thus  produce  irregular 
rows  ;  the  anal  opening  is  distinctly  pyriform,  occupying  rather  more  than  one-half  the 
length  of  the  dorsal  surfieu^e  of  the  single  interambulacrum ;  base  concave;  mouth  opening 
small;  peristome  decagonal,  equal-lobed;  tubercles  on  the  base,  larger,  and  more  regularly 
arranged,  than  those  on  the  upper  surface. 

**  Localities, — Cokaline  Oolitb,  Calne,  Farringdon,  Malton ;  specimens  from  each 
of  these  localities  are  in  the  collection  of  Dr.  Wright 
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"  Tbc  iintipnitliical  diiuibution  of  llie  four  British  Oolitit  /^jnuErrj 
Pflffatter  imiiiulratvi.  iDfcrior  Oolite  and  Orral  Oolilci 

P'jgailrr  nmoiV/nin,  Infrrior  Oolili"  i 

/'•igrulrr  Morritii,  (.'omhmiih ; 

Fygaltr  nmbrtBa,  Cor«llin«  i)oU(i% 

"  It  *Bi  ui  error  in  the  dclenaiiwtiua  uf  tlie  upccic*.  vhich  )vil  Vioirmit  PhUlipa  t» 
flkte  that  PggaittT  tmiMslcatut  *■■  fotuid  Sn  tlie  Conlline  Onliw  at  Torkshirc,  timt 
(brm  neii-cr  jet  hnvmg  been  foond  in  Torkiiiirr  out  of  the  Whitwell  bed*, — lot  or  Onvt 
Oolite." 
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Decade  V.    Pute  IX 


HEHIiSTEB  HIFBCHISOKIS. 
[Genns  HEMIASTER.  Desou,  1840.  (Sut-kingdom  Radiala,  Class  Ecbinoder- 
jaaOL  Order  Echioidie.  Family  Spatangaceir.)  Bodf  obtusely  cordate,  (uiuid  ;  dorsal 
ambulacra  dissimilar,  p«tiiloi<l,  lodged  iu  depressions,  and  Burroonded  by  a  simple  peri- 
petal  fjuciole ;  tnbercln  of  [he  donat  Burface  small  and  aiioilar  ;  aaun  tumioal,  (U{ira- 
DiDrgiiial ;  no  Biib-snal  fesuiole  ;  mouth  eccectric,  bilabiate.] 

Diagnosis,  ff.  corpore  ttimido,  ambitit  subcordalo;  ambulaeri*  dorsal- 
ibua profundis, posUrO'laleralibus  brevifsimis  ;  JaiciolS  lata,  evaneacettle, 

Stsonvms.  Spalanffus,  Smith,  Strat.  Syst.,  p.  37.  fig.  3., '  Brickcarth ' 
])lBb?.  Bcmiaster  inaqualis,  FoiiBES,  MS.  in  MoiTia's  Cat.  2nd  edit.p.Sl. 
(aoi  Briigus  inagualig,  Forbes,  PondicheiTy  FoasUa,  1846,  Traun.  Geol. 
Soc.  t.  7.  p.  160.  pi.  19.  r.  6.)  HemiasUr  mtei/uali),  Aa.  and  Desor,  Cat. 
1847,  p.  2.  D'Orb.  Prod.  iv.  p.  329.)  Mkraster  Miirchisoni,  Mokeis,  Cat., 
l6tedit.lS43,p.55.  Bi{OKX,lDdex,p.724.  Spi^angut MurchisoniaHiu,'}lxti- 
TELL,  1835,  Geol.  Tr.  2nd  ser.  v.  3.  p.  210,  in  part.  DESMOtn.iKB,  Ect., 
p.412.(iiot£'cA(H0,«pa(anji/-v3/"»rcAt>O7«"<e,Kiisiii,Icones.  169.  unpublished). 

A  memorandum  in  the  handwriting  of  Professor  Forbes  auggeats 
that  this  species  might  possibly  be  included  in  the  group  of 
Cretaceous  urcliins  figured  (but  not  yet  described)  by  M.  d'Orbigny, 
imder  the  nam«  Epiaster,  and  distinguished  by  the  absence  of  any 
fasciole.  The  species  of  Epiaster,  however,  are  rather  to  be  regarded 
as  Microsters  wanting  the  sub-anal  fasciole,  and  in  this  group  should 
be  included  the  Micraster  cor-anguinvm,  var,  gH^ms,  of  ]>ecade 
ni.pl.  10,  f.  11,12. 

The  spedHc  name  is  applied  in  the  belief  that  this  is  identical 
with  the  Spataiigus  Murchiaonios  of  collectors,  found  in  the  upper 
Green  Sand  of  Kurstead  and  Devizes,  although  not  the  species 
figured  by  Konig,  which  is  nothing  more  than  a  (rushed  specimen 
of  Holaater  Icevia. 

Description. — The  typical  specimen  (a)  is  extremely  tumid,  much 
more  so  than  is  represented  (£  3  and  4)  in  the  plate.  The  meosttre- 
meuts  and  number  of  ambulacnil  pores  are  accurately  atated  in  the 
following  memorandum  by  Professor  Forbes  : — 

[V.  ix.]  5  I 
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"In  the  Britiab  Museum  are  tliree  sjieclniens  nf  this  spe«es  from 
BlackdowQ.  Thoy  diifer  from  each  otliev  considerably  in  form,  and 
in  degree  uf  depth  of  thw  dorsal  ainlnilacnv." 


iengtb          -            -        1^         . 

1-fr 

Breadth        -            -        1^ 

1-^ 

Height          -            -        I^        - 

on 

Anterior  ambulacra  (poi'es)  £8  pairs 

26 

Antero-Iateral           -          43 

30 

Pofltero-lateral            -          20 

22 

IV 


•i 


The  specimen  E.  is  apparently  adult,  tut  dwarfisli ;  and  C  ia  a 
very  young  individual  with  the  ambulacra  but  slightly  impressed- 

In  the  larger  8i>ecimen  the  vertex  is  considerably  behind  the 
centre ;  the  dorsal  ambulacra  are  deeply  impressed ;  the  anterior 
sulcus  becomes  shallow  at  the  margin,  and  is  prolonged  to  the 
bilabiate  month ;  the  posterior  end  is  slightly  flattened,  and  nearly 
vertical ;  whilst  in  the  smallest  -specimen  it  slopes  at  an  angle  of 
73°.  The  vent  ia  high  up,  small,  and  elliptical ;  the  plates  on  eacli 
Bide  of  it  have  slight  central  prominences,  converging  to  the  caudal 
protuberance,  beyond  which  on  each  side  is  a  moderately  projecting 
lateral  bos.'i. 

Tlie  anterior  ambulacral  liollow  is  wide,  finely  granulated  and 
tuberculate  ;  the  pairs  of  pores  ai-e  separated  by  distinct  tubercles. 
The  lateral  grooves  are  nearly  smooth  ;  the  antero-Iateral  pair  are 
fihorter  than  the  odd  ambulaa-um,  and  doubly  cui'ved  ;  the  posterior 
pair  are  less  than  half  the  length  of  the  frant  pair.  The  spaces 
between  the  petals  are  pinched  up  near  the  apicjil  disk,  and  more 
densely  and  roughly  tuberculated. 

The  apical  disk  is  composed  of  four  perforated  genital  plates,  of 
which  the  right*  antero-latenil  includes  the  madreporiform  body  ; 
there  are  five  perforated  ocular  plates. 

The  surface  of  the  test  is  very  finely  granidated  above,  with  few 
scattered  tubercles  in  the  peripetal  zone  ;  the  tubercles  are  more 
numerous  and  regularly  distributed  on  the  sides,  becoming  larger 
towards  the  base. 

Affinities. — In  its  contour,  and  the  form  and  proportions  of  its 
dorsal  ambulacra,   the  Hemiaster  Murchisonia:  agrees    with  the 

I   the  description   of  Mtcrastrr  cor-anffvinum. 
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typical  species  of  the  genus,  and  especially  with  the  JT.  Bailyi 
of  the  Ganlt  of  Folkstone,  from  which  it  is  only  distinguishable 
by  the  absence  of  any  proper  fii^ciole.  In  E.  Bailyi,  the  peripetal 
fasciole  is  narrow  and  distinct,  being  more  finely  granulated 
than  the  adjacent  surfaces,  although  a  very  few  tubercles  are  found 
encroaching  upon  it.  In  H.  MurchisanicB  there  is  a  very  wide 
space  surrounding  the  ambulacral  petals,  over  which  tubercles  are 
more  thinly  scattered ;  the  miliary  granules  in  this  band  appear 
scarcely  finer  than  over  the  rest  of  the  surface,  but  this  may  be 
partly  due  to  the  condition  of  the  specimens,  which  though  silicified 
are  slightly  weathered.     Ten  specimens  have  been  examined. 

Locality  and  Foi^niation, — At  present  tliis  species  is  only  known 
to  occur  in  the  Green  Sand  of  Blackdown,  Devon,  where  it  is  the 
only  urcliin  of  frequent  occurrence. 


Description  of  the  Plate. 


i^ig.  I.  Upper  view  (of  specimen  in  the  British  Museum). 

Fig.  2.  Under  side  of  same  specimen. 

Fig.  3.  Terminal  view  (of  a  more  depressed  example). 

Fig.  4.  Lateral  view ;  the  outline  indicates  the  profile  of  specimen  represented  by 
figs.  1,  2.  This  figure  (4)  is  represented  as  much  too  depressed,  probably 
from  being  crushed,  the  dotted  lines  represent  it  more  truly. 

Yig.  5.  Apical  disk  magnified. 

Fig.  6.  Details  of  the  ambulacra. 

Fig.  7.  Anterior  ambulacrum  magnified. 

Fig  8.  Portion  of  the  surface  adjoining  the  right  postcro-lateral  ambulacrum,  magnified 
to  show  the  diffused  condition  of  the  fasciole. 

Fig.  9,  10.  Tubercles  of  the  lateral  surfaces  magnified. 

iVo/e  072  ot/ier  British  species  of  Hemiaster, 

In  addition  to  the  Hemiaster  inctgualis,  Mr.  ^lorris  enumerates  the  following  as  species 
to  be  described  bv  Prof.  Forbes  in  the  Fifth  Decade  : 

Hemiaster  asterias,  Gault,  Folkstone. 
H.  Bailyi^  Gault,  Folkstone. 
H.  Morrisii,  Chalk  Marl,  Dover. 

1.  Hem  luster  aster ias,  Forbes,  Morris's  Catal.,  2nd  edit.  81. 

The  specimens  with  this  name  attached  are  not  in  a  suflBciently  well-preserved  state 
to  admit  of  exact  comparison  and  description  (the  best  example  being  at  Edinburgh, 
and  at  present  inaccessible).  The  vertex  appears  to  have  been  more  prominent 
and  further  back  than  in  the  species  figured,  or  in  //.  Bailyi,  and  the  dorsal  ambu- 
lacra may  be  longer  and  narrower  in  proportion. 

Locality. -^Gavlt,  Folkstone.     (^lus.  Pract.  Geology.) 


4  liluTlsH  rositua. 

2.  U.  Bal^  Forbn.  MS.  Uorrii'i  Cm.,  2iid  edtt.  ji. « 1 ,  Hvlultr  oiyOLcttM  (fmn), 
MofTu'tCat..  Im  vdit  |k  it.     Echiao-tpalant/iu,  Mantvll,  GroL  Shims,  !■.  BS. 

IliA  »ji«ciin«ii«  of  tbJa  ffimiivilrr  iir«  all  itjun  cir  Ifm  eriuhvcl,  Imi  [)u;  umt,  ptrfevt 
agnt  in  Ihdr  pn^xmloiw  wlili  ihr  flgurvd  Kp*cln»iu  of  /f.  Uurrkiimiuir.  Onv 
UBni[dc,  of  thf  il«  of  Ihe  fljim,  luu  lliv  Hunr  nombcr  of  ombalncRit  pom  m 
■pccitocn  B.,  vi*.  S6.  3(i,  'J3.  Thtr  prripelai /lueiolc  b  qiiilc  tUitinCI.  namnr.  Bud 
■iisplc  ia  iu  eoBtanr,  puaing  from  cod  lo  cod  of  the  uobubi'nil  pciuls  u"!  imly 
■ligUtlj'  nmlncled  at  Hie  lidea.  The  Burfiuc  of  tlic  Gault  urcliiiu  is  luiuiUy  rua|;ti, 
with  noduku'  cwicretinns  of  iron  pyrites  fbniwd  upon  ihe  tiibvrclM.  So  numj  of 
ibv  Blickdown  fmsilg  ora  ideotiFal  with  ■[H^Jes  of  the  Fiilkiluiur  Gault,  tluU  wv 
Iwvu  felt  coiuidvnble  heiitaiioD  iu  idmiitiag  ai  »p««ifle,  a  timructrr  which  luay 
by  any  pouitulity  be  due  to  the  mineral  coudiiion  of  the  apecimrn*. 

Laealily. — Gi.in.T,  Folkalotic. 

3.  Ji.  Morrisii,  Forh«fi,  MS.  Morrii'a  Cat,  ind  edit.  p.  81,  EehuiosfataKym  airdi- 
ferait  (part).  ManteU.  Ci«il.  Suewt,  p,  IU9.  HoiVuicr  /itmcfulo*.  IVOrli.  Ter.  Cml, 
|>L  use.  7  .nu  dtw.'ripti(ni).  .S)in(:iiryu.  rovp/'oirKw,  MaAlcU,  Medals,  )  tl  i-dit.  p.  333.  (not 
figored), 

This  not  unoonimon  spccwa  lias  bwu  long  kuowii  lo  English  colltewn  by  k  raritjy 
of  icforrect  namBB.  hui  it  in  entirely  dJMiuct  from  any  spvcica  witli  which  we  have 
baeii  able  to  compare  it,  excejit  the  Hrmitultr  puHctalua  of  D'Orbigny,  the  dtserip* 
lion  of  wbich  hat  not  jrt  appeared,  Tbe  targi.'Bt  specimen  of  Dr.  Muoieira 
1  lenj^tb  2^,  breadth  3,  lieigbt,  1 J  inches.  Une  of  ordinary  dimenuoiia 
ID.  17,  laL  IG,  nit.  10  lines.  Tbe  onllioe  u  otoI  Mid  Uighllr  polygonal; 
Ibc  onletior  wlcns  bread  aad  obKare;  the  posterior  «ul  flat,  nod  sloping  at  an 
angle  nf  70^  (not  rertieal  u  ia  II,  pitnctalmi).  The  under  side  is  but  di^ltlljr 
tiallcned,  the  margins  tumid,  the  vertex  depressed  and  ci;nl»l.  'I'tie  smbulacnt) 
petals  ore  small,  moderalety  impressed,  sod  surrounded  by  a  ditiiuct  ^uciole.  wbioli 
passes  (rem  piMnt  to  point  with  scarcely  anj  curvature.  The  surface,  when  w«H 
pnserred,  i«  rough  with  oncqaal  tutierelcs,  which  are  pcrluraied,  liealed  on 
cimulated  bosKs,  and  turroniided  by  a  sharply-defined  plain  ring ;  they  are  tt> 
crowded  as  seldom  lo  allow  the  fonnaoou  of  a  complete  tMTole  of  railiary  granute, 

i.tff././,fv.— LoMTU  CllAT.K.  Drnxv  (Ml,,.  rv;ift.  C;™!.)  ami  ILtrns...!.  Susses  (Bril, 
Mus.  IkUntellian  Colleclino). 

4.  //.  bucardiain.  Goldf.  sp.  ^atc.  Rronn,  Index,  p.  7^3.)  Micruster  liicaaosat, 
Morris's  Cat,  1st  edit.  p.  S5.  (not  Parkin&on). 

This  fine  species  is  omitted  in  the  second  edition  of  [he  Catalogue  of  BritUih  Fos'^ils ;  it 
agrees  very  well  with  the  figures  of  Goldfuss.  In  the  British  ^luseiim  there  is  a 
single  specimen  of  anotlier  species,  equalling  H.  tiicatdiuin  in  si^e,  and  apjiarently 
undeicribed. 

LocaHiff. — Ui'i'tit  GiiErs  Sand,  Warminster. 

S.  r.  Woodward. 
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DscADE  y.    Plats  X. 


BBISSUS   SOILL£. 

[G^nufi  BRISSUS.  Klein.  (Sab-kingdom  Badiata.  Class  Eohinodormata.  Order 
£chinoidea.  Family  Spatangido.)  Body  oval  or  oblong,  tomid;  dorsal  ambulacra 
snbpetaloid,  circomscribed  by  a  peripetal  fiisciole  ;  tubercles  of  dorsal  surfiice  all  similar  ; 
anns  terminal,  supra-marginal ;  caudal  extremity-  with  a  sub-anal  fiisciole.] 

Diagnosis.  B.  dense  tuherctilatus  (tuberculis  atUicismajoribus)  oblongO' 
ovatus  elevatus  nee  infiattu,  margini  subcompresso ;  vertice  excentrico ; 
interambuJacro  postico  plus  minusve  carinato ;  ano  verticali;  fasciola 
peripetaK  anterius  sinuata  et  utraque  semel  nee  bis  angvlariter  inflexa. 

Reference.  Scillay  do  Corp.  Marinis,  pi.  14.  f.  2,  3.  (^Spaicmgus 
placentGy  Philippi  in  Erichs.  Archiv.  for  1845,  pi.  1.  p.  349  ?)  Briss, 
ScilUcy  Agassiz  and  Desor  (1846),  Ann.  Sc.  Nat.,  ord  ser.  torn.  8.  p.  13- 
Forbes  (1852),  PaljBontograpb.  Soc.  Trans.  (Ech.  of  the  Lritish  Ter- 
tiarie.s)  ]).  15.  pi.  2.  tig.  4.  in  Morris's  Catal.,  2nd  edit.  (1854),  p.  73. 

**  This  sea  iircliin,  oue  of  the  largest  aiicl  most  remarkable  of  all 
tliose  fouiiil  fossil  in  the  crag,  varies  luucli  in  pro])ortion,  but  is 
distinctly  identical  witli  Scilhi's  species,  wliich  lives  in  the  Medi- 
terranean, and  occurs  fossil  in  the  Miocene  of  Malta.  I  purposely 
omit,  however,  all  references  to  Lamarck,  aR  there  is  sad  confusion 
about  this  Brimiis  and  its  allies. 

'^  Description. — The  length  of  our  tine  specimen,  piesented  to  the 
Museum  of  Practical  Geologj^  by  E.  H.  Bunbuiy,  Esq.,  is  4^  inches, 
])readth  3  inches,  height  2^  inches.  The  species  varies  mucli  in 
shape,  some  specimens  being  oblong,  some  wide  and  ovate  ;  the 
former  are  usually  high,  and  strongly  subcarinated  on  the  back, 
the  latter  are  more  depressed  ;  but  all  have  the  apex  strikingh' 
eccentric,  and  the  avferior*  extremity  abruptly  truncated. 

*  Probably  "  posterior*'  was  intende<l  lo  be  written  liei'e,  but  the  word  is  preserved^ 
as  it  is  possible  Prof.  Forbes  intended  the  steep  slope  of  the  anterior  end.  It  can  scarcely 
be  called  **  truncated,*'  much  les-s  **  :i%rupUy  truncated." — J.  W,  S. 

[v.  X.]  5  K 
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ambulacral  space,  with  au  arched  curve  not  so  deeply  intumed  as 
tlie  lateral  curves  are. 

"The  anal  extren^ty  of  the  test  is  perpendicularly  truncated 
(a  character  also  distinctive  between  this  species  and  B,  cariiiatua), 
the  anus  lenticular  and  large,  and  placed  rather  low  down,  and  the 
sub-anal  or  caudal  fiisciole  broadly  obcordate,  truncated  below.  The 
mouth  is  transversely  semicircular,  with  a  slightly  overhanging  and 
prominent  lip.  The  oi'al  ambulacra  are  subtriangular.  The  tubercles 
of  the  post-oral  spinous  region  are  subequal  and  radiating,  and  closer 
set  than  on  the  latei-al  spaces,  or  in  front  of  the  mouth." 

Locality. — Coralline  Crxg,  Iken,  Ramsholt,  and  Sudboum,  in 
Suffolk.     (Mus.  Pract.  Geology,  British  Museum,  &c.) 

F(/i*eign  Localities, — Miocene,  Malta  (Prof.  Forbes).  (Mus. 
Pract.  Geology.) 


Explanation  op  the  Plate. 

Fig.  1.  Bruttiu  Sc^f  Ag.,  fh>m  Ikcn  (Mus.  Pract.  Geology). 

ITig.  2.  Side  view  of  da 

Fig.  3.  Knd  view,  showing  the  anal  opening  and  sab-candal  fasciole. 

Fig.  4.  Lateral  view  of  aiuHher  specimen,  the  vertex  placed  more  anteriorly. 

Fig.  5.  Under  view  of  recent  specimen,  to  show  the  plates  of  the  month. 

Fig.  6.  Genital  openings  and  ocnlar  plates,  with  the  madreporic  plate  occupying  the 

place  of  the  fifth  genital  pore. 
Fig.  7.  Portion  of  peripetal  fasciole,  magnified. 
Fig.  8.  Tubercles  and  granules,  magnified. 
Fig.  9.  Ambulacral  pores,  magnified. 
Fig.  10-13.  Spines  more  or  less  muguified. 
Fig.  10.  Is  a  lateral  view,  and  11,  a  front  view  of  a  spine  with  a  spatulate  tip. 

March  1856.  E.  Forbes  (1852). 


APPENDIX  TO  DECADE  V. 

By  S.  E.  Woodward,  Esq.,  British  Museuil 


The  Appendix  contains  descriptions  of  species  referred  to  in  the  2nd  edit  Morris's 
Catalogue,  for  description  in  this  Decade.  To  these  one  or  two  new  species  of  the 
same  genera  are  added,  as  also  some  additional  species  intended  to  be  supplementary 
to  descriptions  in  former  Decades. 


Genus  Cyphosoma,  Ag. — Phymosoma  (D'Arch.),  Deson 

1.  C  Xanigiy  Mantell  (1822),  Geol.  Sussex,  p.  189.  Cidarites  variolaris^ 
Goldf.,  t.  40,  f.  9  (not  Brongn.)  Cyphosoma  omatissimum  (Ag.),  Morris's 
Cat,  2nd  ed.,  p.  75.  C  variolare^  Forbes,  in  Dixon,  Fossils,  p.  x. 
pL  25,  f.  29.  C.  Milleri  (Desm.),  Forbes,  in  Dixon,  p.  340,  pi.  25,  f.  26, 
27.    Phymosoma  Koenigiiy  Desor,  Synopsis,  p.  86. 

This  species  varies  in  diameter  from  less  than  an  inch  to  two  inches  ; 
small  examples  are  rare.  The  spines  are  short,  straight,  and  round,  con- 
tracting suddenly,  and  sometimes  bent  and  angular  near  the  point  Long 
spatulate  spines  also  occur,  associated  with  the  normal  test 

Mr.  Bowerbank's  cabinet  contains  a  remarkable  monstrosity  of  this 
species,  which  is  inversely  conical,  like  Diadema  tumidum.  It  is 
9  lines  high,  and  16  lines  in  diameter  above,  contracting  below 
down  to  the  oral  opening,  which  appears  at  first  to  be  the  summit. 

Locality. — Upper  Chalk,  Kent,  Sussex,  Norfolk,  Wiltshire,  York- 
shire. 

2.  C  granulosus  (Cidarites),  Goldf.,  Petr.  t.  40,  f.  7.  Desor,  Syn. 
p.  87.     Probably  only  a  variety  of  the  preceding  species. 

The  primary  tubercles  are  larger  and  more  prominent ;  the  accessory 
tubercles  are  quite  wanting  in  young  specimens,  and  but  slightly  developed 
in  the  largest  examples,  which  nearly  equal  the  C.  Kanigi  in  size.  The 
base  is  flat,  or  slightly  convex  from  the  peristome  outwards. 

Locality. — Most  abundant  in  the  Lower  Chalk  of  Kent  and  Sussex. 

3.  C,  spatuliferum,  Forbes  (1850),  in  Dixon's  Geology  of  Sussex,  p.  340, 
pL  24,  f.  21.  (Coll.  Mrs.  Smith,  of  Tunbridge  Wells.)  Cyphosoma  sp. 
(junior),  Dixon,  Sussex,  tab.  24,  f.  28-31. 

Body  small,  circular,  and  rough  with  numerous  small  prominent 
tubercles  ;  lat.  10,  alt.  4  lines  ;  areolae  plain  above,  radiated  below ;  base 
concave,  mouth  small,  lat.  4  lines,  apical  opening  pentagonal,  irregular ; 
pores  in  single  file  ;  ambulacral  segments  prominent,  tubercles  8-10,  largest 
at  the   circumference,  with    nearly  confluent    areolse ;    interambulacral 

[v.] 
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n  «acb  row,  bordered  with  verj  iiunut4<  Intcral  tuberclM,  knd 
divided  b^  a  conapicuoaa  miliary  furrow  ;  apinca  very  mucU  flBttCDCd. 
Locality. — Rare  in  ihe  Ucper  Chalk  of  Kent  and  Susiiox. 

4.  C.  tiara,  Ag.,  An.  Sc.  Xftt.,  1846,  p.  351.  Morris's  Cm.,  2nd  ed., 
p.  75.     Cidarii  tiara,  Ilagcnow.     Phymoioma  iaxalile,  Dcsor,  Syn.  p.  87. 

"  Nearly  equ&lly  depressc-d  abov«  and  lielonr.  A  range  of  very  incoii- 
apicuous  secondary  lubcrclua  on  the  buv,  upon  each  side  of  ibe  interambo- 
Ucrnl  areas,  but  disappearing  at  the  circumfereaoe.  Miliary  tobercles  «ery 
few.     Pores  redo  plicate." — Detor. 

This  speciee  was  introduced  into  the  Koglisb  catalogues  on  the 
authority  of  M.  Agassiz  himself,  but  the  specimen  so  named  by 
Prof.  Forbes  appears  to  be  only  a  casual  variety  of  C  Konigi. 
a,  Desor's  description  answers  best  to  C.  corollart.  Ue  revives 
the  name  given  to  an  urchin  imbedded  in  flint,  by  Fttrkinson,  wh« 
identified  it  with  the  living  Echimu  taxatilii.  He  ako  quotes 
Mantell's  figure,  wbicb  would  be  equally  indeterminable,  bnt  tbit 
the  specimen  is  preserved  iu  tb«  British  Mu^um,  and  proves  to  b« 
C.  tpattdifemm. 
LocaiHy. — Upper  Chals,  Gravesend,  Kent. 

5.  C.  eorolUire  (Park.),  Forbes,  in  Morris's  Cat.,  2nd  ed..  p.  75. 

Body  circular,  depreased,  lat.  12,  alt.  4  lines  (usually  smaller),  bosu 
coHcaoe,  oral  opening  small  (lut.  4  lines),  apieul  opening  large,  pentangular 
(lat.  5-5\  lines)  ;  pores  crowded  near  the  summit ;  primary  tubercles 
small,  with  plain  areolffi  ;  interambulacral  tubercles  9  in  a  row,  with  small 
irregular  marginal  and  wide  granular  interspaces,  becoming  smootli 
above;  iimljiilaeral  tubertlfS  9-1 1,  tuiH?ziiig  to  rither  end.  Spines  long, 
slender,  and  spatulate,  one-fourth  longer  than  the  diameter  of  the  teat. 

Locality.— Y My  common  in  the  Upper  Chalk  of  Kent,  and  not  (in- 
frequently with  the  spines  in  situ. 

6.  C.  Wetherelli,  Forbes,  in  Morris's  Cat,  2nd  ed.,  p.  7. 

Like  C.  ipaluliferum ;  but  the  interambukcral  tubercles  bordered  by  pro- 
minent miliary  granules,  and  hy  small  lateral  tubercles  on  the  under 
anrface  only. 

The  unique  typical  example,  partly  imbedded  in  flint,  was  obtained 
at  Gravesend,  and  presented  to  the  Museum  of  Practical  Geology 
by  N.  T.  Wetherell,  Esq.,  F.R.S.     In  the  absence  of  further  evi- 
dence, it  can  only  be  considered  a  variety  of  the  last  species. 
LoctUily. — Upper  Chalk,  Gravesend. 

7.  C.  simplex,  Forbes,  in  Morris's  Cat.,  2nd  ed.  p.  77. 

Body  small,  convex,  lat  9,  alt.  4J  lines  ;  base  concave,  mouth  small ; 
apical  opening  pentangular  ;  primary  tubercles  prominent  at  the  circum- 
ference, small  aud  inconspicuDos  above  ;  areolee  radiated,  large  and  nearly 
confluent  at  the  middle,  very  small  above,  and  separated  hy  a  wide  finely 
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granulated  miliary  farrow;  interambulacral  tabercles  9,  10,  with  small 
laterals  on  the  under  surface  ;  ambulacral  tubercles  8,  8^  with  large  eon- 
Huent  areolae  at  the  circumference.    Pores  in  single  file. 

The  test  of  this  species  is  more  highly  ornamented  than  any  of  the 

preceding  forms,  but  the  upper  surface  appears  nearly  plain  unless 

examined  with  a  glass. 

Locality, — Common  in  the  hard  gritty  Chalk  of  Dover,  and  occa- 
sionally found  in  the  Chalk  with  flints  in  Sussex. 

8.  C,  difficile^  Ag.,  Cat.  Syst.,  p.  11.  Diadema  rotatum,  and  2>.  M^Coyiy 
Forbes,  in  Morris's  Cat,  2nd  ed.,  p.  76,  77.  Diadema  rotularcy  M'Coy  (not 
Ag.).     Glyphocyphus  difficilis,  Desor,  Syn.,  p.  104. 

Body  small,  lat.  7,  alt.  3  lines,  convex  above,  slightly  concave  beneath ; 
mouth  circular,  lat.  2^  lines ;  apical  disk  equal  to  the  oral  opening,  fiat,  finely 
granulated  ;  ocular  plates  rather  large,  perforated  close  to  the  ambulacral 
margin  ;  genital  plates  perforated  (with  a  sur-anal  plate  in  the  centre  ?), 
and  the  madreporiform  body  on  the  right  anterior  plate ;  poriferous 
avenues  nearly  straight,  distinct,  with  the  pairs  of  pores  in  single  series  ; 
tubercles  prominent,  quite  smooth  unless  weathered,  placed  on  crenulated 
bosses  ;  ambulacra  narrow,  straight,  with  remote  alternate  tubercles  ir- 
regularly developed,  3,  8,  or  7,  8  ;  interambulacrals  in  two  straight  rows 
of  8,  9,  surrounded  by  small  strongly  radiated  areolae,  and  divided  by  deep 
sutural  notches. 

Small  specimens,  measuring  4  or  5  lines,  are  abundant,  and  usually 
overlooked  as  the  young  of  the  Diademas,  but  may  be  readily  dis- 
tinguished by  the  sutural  notches.  The  more  convex  examples 
agree  with  the  published  mould  of  M.  Agassiz*s  type  specimen  of 
C,  difficile,  but  there  is  nothing  in  the  description  of  (7.  sulcatum, 
Ag.,  to  distinguish  it  from  the  same  urchin.  An  unusually  large 
specimen  (in  the  cabinet  of  Mr.  Sloper,  of  Devizes)  measures  9  lines 
across  and  4^  in  height ;  both  rows  of  ambulacral  tubercles  are 
well  developed,  and  the  miliary  granules  form  a  prominent  frame- 
work to  the  tubercles.  Two  specimens  have  occurred  with  the 
apical  disk,  one  of  which  is  in  the  Brit.  Mus.,  and  the  other  in 
Mr.  Cunnington's  Collection. 
M.  Desor  refers  this  urchin  to  D*Archiac's  Glyphocyphus  (which  was 
founded  on  the  Temnopleurus  pulchellus  of  Sorignet,  Echinopsis 
pusilla,  Roemer,  and  incorrectly  described  as  having  the  tubercles 
imperforate,  and  bosses  not  crenulate),  but  the  structure  of  the 
apical  disk  is  altogether  different. 

Locality. — Chalk  Marl,  Dover  (Mus.  Brit,  and  Tennant).     Upper 
Green  Sand,  Warminster. 

9.  C  mespilia,  n.  sp. 

Body  small,  circular,  inflated  or  depressed,  convex  above  and  below, 
with  sub-equal  apertures  ;  lat.  5,  alt.  3  lines ;  poriferous  avenues  quite 
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itrsiglit  Mill  nimplc,  p»iri  of  pores  very  obliquo  s  tuberclf  *  niinule,  pro- 
Dtineot,  impi<rfo»t«<],  iwd  frc?auliit<-<I  ;  urcolm  Bmiill,  miiatod,  with 
i-Iongntrtl  miltfiry  granules,  suiurea  {grooved  ;  {nteraiubulacra  wiili  two 
rovte  of  7,  S  tub<iri:lc« ;  nmbiiUcrA  very  narrow,  with  7  or  8  tubercle*, 
altemaifl  and  irregular. 

f,oealitf/. — Lower  Chalk,  Dover  (Mits.  Brit,  and  Ilow<^rb«nb).  Tbw 
■mull  but  very  diatinct  species  ha^  only  been  found  in  tlie  hard 
Whitf.  Chalk,  nlong  with  C  simpltx  miil  .Salrniti  yrimuloaa. 

10.  C.  MiddkUtni,  n.  sp. 

Body  circular,  tumid,  concave  beneath  ;  Int.  10,  alt.  6  linca  :  luimth 
Btnall,  di!{)reiiMKl,  lat.  3^  lines ;  apical  opening  pi^niagonal,  elongated, 
lat-  4-5^  lines  ;  pores  in  single  file ;  priinnry  tubercles  small,  in  aub-equ&l 
ruwa  of  12  each,  tlte  6  uppermoat  minute  ;  arenl^e  large  at  the  circum- 
fereno©!  nearly  confluent ;  interambulacral  tubercles  bordered  above  by 
6  nearly  equal  access  or  ica,  and  divided  by  a  broad  furrow,  smooth  in  the 
centre  ;  seeondary  tubercles  also  developed  on  the  ba-'<e. 

Looalify. — Upper  Chalk,  Norwich,  Tliis  unique  specimen  was 
placed  in  the  hands  of  Prof.  Forbes,  for  description,  by  John  Mid- 
dleton,  Esq.,  of  Korwich. 

Salema,  Gniy. 

In  the  2nd  edition  of  Prof.  Worria'a  CaUlogiie  of  British  Fossils,  p.  89, 

the  following  siwcies  of  Snlenia  arc  referred  to,  aa  described  by  Prof. 

Forbes  in  Decade  V.     No  MS.  having  been  left,  the  following  notes  »re 

diswn  np  from  the  type  specimens  in  the  Museum  of  Practical  Geology. 

1.  Salenia  Ausleni,  Lower  Chalk,  Dover. 

2.  S.  Jiunbunji,  Lower  Chalk,  Mildcnhalt. 

3.  5.  Clarkii,  Lower  Chalk,  Dover. 

4.  S.  daihrata  (Ag.  MS.).  Upper  Green  Sand,  Warminster. 

5.  S.  granulosa.  Lower  Chalk,  Dover. 

6.  S.  Portlockii,  Upper  Chalk,  Irel.ind. 

7.  S.  umbrella  (Ag,  MS.),  Upper  Green  Sand,  Warminster. 

8.  S.  omata  (Ag.  MS,),  Upper  Green  Sand,  Warminster  (Decade  L 

5,  p.  2). 

1.  S.  Amteni,  Forbes,  MS.     Like  S.  pelaiifera,  Dcsm. 

Body  tumid,  depressed,  lat.  10,  alt.  6  lines  ;  apical  disk  comparatively 

small,  5  lines  in  diameter  ;  the  plates  ornamented  with  serrated  ridgea 

ranoing  in  pairs  from  their  centres,  and  meeting  to  form  a  sort  of  trellis. 

Two  of  the  original  specimens,  in  the  Museum  of  Practical  Geology, 

are  more  distinct  from  S,  pelaiifera  than  any  other  examples.    The 

apical   disk  of    S.  pelaiifera  is  very  finely   granulated,   but,   aa 

remarked  by   Prof.   Forbes  (Decade   I,    5,   p.    3),    "a  few   rare 

specimens  exhibit  indistinct  indications  of  radiated  ribbing."     In 

the  Grey  Chalk  of  Dover,  some  examples  are  nearly  plain,  others 
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highly  ornamented,  but  never  two  alike.  The  sutural  pores 
appear  more  numerous  in  the  sculptured  specimens,  there  being 
5  to  each  ocular  plate. 

Zocoiify.— Lower  (or  Grey)  Chalk  of  Dover. 

2.  S.  Clarkii,  Forbes,  MS. 

Body  6  lines  in  diameter,  4  in  height ;  apical  disk  rather  small, 
scarcely  exceeding  3  lines  in  diameter,  the  plates  rough,  with  raised  points ; 
each  genital  plate  with  five  furrows  leading  to  the  sutural  pores,  which 
are  like  those  of  S.  petalifera,  but  larger  ;  ambulacra  rather  narrower 
than  in  ^S'.  petalifera ;  spines  slender,  cylindrical,  finely  striated  and 
granulated,  the  longest  exceeding  1|  inches  in  length,  and  less  than  1  line 
in  diameter,  frequently  forked  at  their  extremities,  and  sometimes  bent 
and  distorted. 

This  species  is  scarcely  to  be  distinguished  from  those  Warminster 
specimens  which  have  been  referred  to  S.  gibba,  Ag. ;  but  is 
entirely  distinct  from  the  mould  of  M.  Agassiz's  original  example. 

Locality, — Grey  Chalk,  Dover.    (Mus.  Pract.  Geol.  and  Brit.  Mus.) 

3.  S.  granulosa,  Forbes,  MS.  Morris's  Cat.,  2nd  ed.  p.  89.  S.  scuti-- 
gera  f  Forbes,  in  Dixon's  Geol.  Sussex,  t.  25,  £  24. 

Body  small,  lat.  6,  alt.  3^  mill., — sometimes  it  measures  only  I^  lines  in 
diameter ;  oral  opening  large,  not  depressed  ;  apical  disk  very  large, 
lat.  4^  lines,  plates  finely  sculptured  with  rugose  lines,  sometimes  radiated, 
sutures  quite  simple  ;  primary  tubercles  few  and  prominent ;  miliary  zone 
irregular,  granulose  ;  ambulacra  narrow. 

Locality, — Lower  Chalk,  Dover.  Found  along  with  Cyphosoma 
simplex  and  numerous  Bryozoa,  in  the  hard  gritty  beds  of  White 
Chalk.     (Mus.  Pract.  Geol.,  Brit.  Mus.) 

4.  S,  Portlockii,  Forbes,  MS.  Morris's  Cat.,  2nd  ed.,  p.  89.  Cidaris 
vesiculosus,  Portl.,  Geol.  Eep.,  t.  18,  f.  5.  S,  scutigera?  Forbes,  Dixon's 
Sussex,  pi.  25,  f.  23.  *S'.  geometrica,  Ag.,  Mon.  d'Ech.  Salenies,  p.  11, 
t.  1,  f.  25-32. 

Body  subglobose,  elevated,  convex  above,  contracted  and  concave 
beneath,  lat.  9,  alt.  8  lines  ;  mouth  small,  lat.  3  lines  ;  apical  disk 
moderate,  lat.  6  lines ;  plates  slightly  radiate ;  sutural  perforations  rather 
indented  ;  ambulacra  narrow,  sinuous,  tubercles  separated  by  two  rows  of 
granules  ;  interambulacral  tubercles  7-8,  those  near  the  mouth  (3,  4)  very 
small ;  miliary  zone  wide. 

The  specimen  described  belongs  to  Mr.  Searles  Wood  ;  another,  in 
the  cabinet  of  Mr.  John  King,  of  Norwich,  measures  11  lines  in 
height^  and  the  same  in  diameter  ;  and  there  is  a  fine  specimen  in 
the  Hunterian  Collection.  The  agreement  of  this  species  with 
S,  geometrica  has    been   overlooked  on   account  of  an  error  in 
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tliD  figure  givcD  hy  M.  Agasali ;  ihu  publiaLtMl  mouU  \.%  (]uiu- 
like  our  fouil  i~"  L'cspaco  cntrc  \qh  Acnx  si^rics  An  gros  tubercles 
est  iMrsum^,  nimme  dnna  I'csp^co  ^rdakAvnU:  {fi.  pvlaiifitra),  taaXf 
en  Dombrp  moina  con  aide  rablc^  de  trts-pelites  granulalious,  qui  out 
^U:  umisea  p«r  crn-ur  dnns  !c  dessin." 

The  Cidnris  acroeutarit,  Portl..  from  the  Irish  Chalki  is  a  tiint  cut  uf 
a  small  Salenia  resembling  tliat  figured  in  Dison'g  Geology  of 
Sussex,  p!.  25,  f.  25.  It  may  be  the  cast  of  one  of  the  im-named 
species  (of  which  there  are  several  in  the  British  Ma^um)  found 
in  Scania  and  at  Ciply. 

LoeaiU^. — ^This  beautiful  B[>ecies  occurs  in  the  Chalk  of  the  XoiiJi 
of  Ireland,  and,  very  rarely,  io  the  Upper  Beds  of  CaAi.K  at 
Norwich,  unil  iii  Sussex.  It  is  ulso  found  at  Havre.  Flint  rafts 
in  the  gravel  of  Norfolk. 


5.  S.  ehthrola,  Ag.,  MS.     Morria'a  Cat.,  Snd  ed.,  p.  89. 

Body  subgloboe*^,  very  convi-x  nboyo  :  lat.  6,  alt.  4^  lino»  j  apical  disk 
lat  5^  linea,  nearly  cohering  the  upper  surface,  ita  outline  very  deeply 
indented  betireea  the  ocular  a»d  genital  plates  ;  anal  opening  with  a  very 
prominent  margin  ;  plates  smooth,  deeply  notched  nl  the  sutures,  thoee 
connecting  the  centres  of  the  plates  forming  a  distinct  pentagon,  and  each 
of  the  genital  pores  ia  tlie  centre  of  five  radiaiing  grooves,  with  aagular 
pits  betwoea  ;  ambulacra  narrow  ;  tubercles  few  aud  prominent,  separated 
by  a  narrow  miliary  lone. 

The  Biiialiest  apecimena  found  at  Warminster  are  very  gibbous,  and 
appear  to  be  dwarfs,  rather  than  youug  individuab.  The  species 
attains  a  largo  size  in  the  Grey  Chalk,  and  are  occasioDally  more 
depressed,  with  the  marginal  lobes  of  the  anul  disk  broader,  and 
the  sutural  grooves  less  excavated.  The  name  S.  vmbrella  (Ag, 
MS.)  appears  to  have  been  iotenUed  for  those  specimens  with  the 
sutural  grooves  most  deeply  and  sliarply  defined.  The  figure  in 
Parkinson's  Organic  Remains  (vol.  iii.  pi.  I,  f.  13),  referred  to  by 
Prof.  Forbes,  in  Decade  I.,  as  "  .S".  orna/a,  Ag.  MS.,"  is  indeter- 
minable. 
Locality. — Upper  Green  Sand,  Warminster;  Grey  Chalk,  Dover. 

6.  S.  Bunburyi  Forbes,  MS.     Morri.s's  Cat.,  2nd  ed.,  p.  89. 

Body  Bubglobose,  tumid  above,  with  a  wide  base,  and  depressed  oral 
aperture  ;  lat.  7,  alt.  5^  lines  ;  apical  disk,  &\  lines  in  diameter,  vent 
with  a  prominent  thickened  border,  plates  sculptured  at  the  border  of 
the  disk,  sutural  notches  forming  deep  linear  grooves  (as  in  S.  umbrella)  ; 
ambulacra  narrow,  sinuous,  with  small  remote  tubercles  divided  by  a 
prominent  granulated  ridge;  interambulacral  tubercles  4,5,  prominent, 
divided  by  a  wide  miliary  tract. 

Locality. — Lower  Chalk,  Mildenhall,  near  Bury  St.  Edmunds.  The 
original  and  unique  epccimen  in  the  Mus.  Fract.  Geol.  was  pre- 
seDted  by  E.  H.  Bunbury,  Esq.,  M.P, 
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7.  S.  pynciaia^  Desor. 

This  is  the  only  British  species  belonging  to  the  section /V&eule^  Ag.> 
in  which  the  sur-anal  plate  is  placed  between  the  yent  and  the  odd 
ambulacrum  ;  a  specimen  in  the  late  Dr.  Mantell's  Collection  has 
the  vent  situated  as  in  the  normal  Salenias. 
Locality, — Green  Sand,  Farringdon.  The  specimen  from  the  Kentish 
Rag  of  Hythe,  presented  to  the  Mus.  Pract.  GeoL  by  H.  B.  Mackeson, 
Esq.,  differs  in  no  respect  from  Farringdon  specimens  of  the  same 
sice. 


Cardiaater  grandUy  Benett  sp.,  Spaiangus  grandisy  Benett  (1831 ),  Cat. 
Org.  Rem.  Co.  Wilts,  p.  7.  (S.  Woodward,  1835.  Monograph  of  Brit 
Fossil  Echinidte.     MSS.  in  Mas.  Pract.  GeoL) 

Oblong,  cordiform,  inflated ;  vertex  moderately  eleyated,  anterior  sulcus 
rather  deep  ;  lateral  ambulacra  not  impressed,  pores  symmetrical ;  primary 
tubercles  r^ularly  distributed  and  equal  in  size  above  the  lateral  fasdole^ 
rather  more  crowded  below,  and  larger  on  the  under  surface ;  the  upper  is 
densely  covered  with  miliary  granules,  leaving  annular  spaces  round  the 
tubercles;  post-oral  spaces  elongated,  covered  with  rather  larger  tubercles, 
surrounded  and  divided  by  single  rings  of  granules.  Lon.  d|- ;  lat.  2}  ; 
alt  2  unc 

LoeaUiy. — Upper  Chalk,  Norwich  (Coll.  J.  Eang).  *' Chalk  and 
Flint,  Heytesbury,  Wilts."    (Mus.  Benett ;  Brit  Mus.) 

Cardiaster  Cotteauanus,  D'Orb.,  Ter.  Cret,  pL  830. 

Locality, — Mr.  Baily  has  recognized  the  occurrence  of  this  species  in 
the  Upper  Chalk  of  Kent.  There  are  two  specimens  from  Dover 
in  the  Museum  of  Pract.  Geo!.,  and  one  considerably  smaller,  and 
somewhat  different,  from  the  Upper  Green  Sand  of  Warminster, 
in  the  British  Museum. 

Epiaster  crassissimus,  D'Orb.,  Ter.  Cret.,  pi.  860. 

A  specimen  in  the  Mus.  Pract  Geo!.,  from  the  hard  Grey  Chalk  of 
Dover,  only  differs  from  D'Orbigny's  figure  in  being  more  de- 
pressed. Auother  species,  from  the  Upper  Chalk  of  Dover,  in 
the  Brit.  Museum,  has  extremely  small  and  scarcely  impressed 
ambulacral  petals ;  the  surface  is  perfectly  preserved,  but  exhibits 
no  foscioles. 

Micraster  Mantelliy  Forbes,  MS.     Morris's  Cat.,  2nd  ed.,  p.  83. 

The  specimens  with  this  name  attached  do  not  differ  in  any  respect 
from  those  recognized  as  the  young  of  M,  cor-anguinum ;  at  this 
age  they  arc  always  very  tumid,  and  the  dorsal  ambulacra  are 
scarcely  at  all  impressed. 

Locality, — Upper  Chalk  of  Dover  and  Kent. 

S.  P.  Wooeward. 
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BRITISH    FOSSILS. 


DIOADI   HI   SIXTH. 

This  the  Sixth  Decade  of  representations  of  British  Fossils  is 
devoted  to  the  illustration  of  some  new  genera  and  species  of 
extinct  fishes. 

The  comparative  rarity  of  these  fossils  renders  it  impossible  to 
conform  to  the  plan  adopted  in  the  preceding  Decades  of  grouping 
the  subjects  either  according  to  natural  relations  or  stratigraphioal 
position.  The  same  cause  precludes  also  the  possibility  of  selecting 
from  the  collections  of  the  Geological  Survey  a  sufficient  number  of 
novelties  to  complete  a  Decade. 

In  accordance,  nevertheless,  with  the  request  of  the  Director 
General,  that  I  would  imdertake  the  production  of  an  Ichthyological 
Decade,  I  have  accomplished  the  task  by  selecting  subjects  from  my 
own  cabinet  and  elsewhere,  either  entirely  new,  or  little  known, 
none  of  which  have  hitherto  been  figured. 

Of  these  the  most  interesting  is  the  imique  chalk  ichthyolite  in 
the  collection  of  the  British  Museum,  described  in  the  last  article. 
The  other  descriptions  comprise  a  new  Palasoniacus,  ftom  the  coal- 
meas\ires ;  new  species  of  the  genera  Lepidotus,  Pholidopfuyrus, 
PtycholepiSy  and  LeptolepiSy  from  the  Oxford  clay  and  lias  forma- 
tions ;  an  OphiopsiSf  from  the  Purbeck  strata,  near  Tisbury  ;  and  a 
detailed  account  of  a  Chimceroid  fish,  Elaamodus  Hunteri^  from  the 
London  clay. 

The  curious  structural  details  of  the  latter  specimens  are  beauti- 
fully delineated   in   the   first  copper-plate.     The  same  process  of 
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illustration  was  attempted  for  the  otlier  pltites,  but  the  time 
labour  requisite  to  produce  satiafactoiy   results   proved  to 
great,  that,  after  the  completion  of  one  plute,  No.  3  of  the  Decade,  it 
was  considered  advisable  to  liavi!  recourse  to  Uthogrophy  for  the 
the  remainder. 

These  lithographs  Iiave  been  no  beautifuily  drawn  by  Mr.  Dinkel, 
that  I  trust  tlie  result  of  the  experiment  may  be  considered  suffi- 
ciently aatisfaetoiy  to  warrant  the  employment  ft  this  style  of 
illustration  in  any  Hubsequent  Decodes  devoted  to  this  branch  of 
Britisli  Paheontology. 

.,P.  DE  M.  Gbet  Egkrtoh. 

Ajml^,  1852. 
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Decade  VI.    Plate  I. 


ELASXODUS  HUITESL 

[Genns  BLASMODUS  (ikuor/Ut  a  plate,  and  iMt,  a  tooth).  Eqbrtov.  (Sab-kingdom 
Ycrtebnta.  .  Clan  Fitoet.  Sab-clan  Blannobranchii  Box apartb;  Order  HolooephalL 
MDllbr.  Family  Edai^iodoatidtD.  Ow^.)  Lower  mazillariee  baring  onotritor  on  each 
icmctnre  composite,  partly  of  bone,  partly  of  laminati^d  dentine ;  apper  nuoullaries  bony, 
inteneeted  by  a  scnSi  of  laminated  dentine  forming  the  oater  margins,  and  a  doable 
tritoral  tooth  on  each ;  premaxillaries  composed  wholly  of  laminated  dentine.] 

Stnontms. — Chimara  Hunterij  Owen,  Odontograpliyy  (1840-45),  p.  66 
Elosmodus  Hunteriy  Eqerton,  Proceedings  of  Geol.  Soo.,  1843.  . 

.  Description, — ^The  dental  apparatus  of  Elasmodua  is  so  compli- 
cated in  its  structure,  that  it  is  a  task  of  some  difficulty,  to  com- 
municate to  the  reader  an  exact  idea  of  its  many  peculiarities. 
However  adroitly  this  may  be  accomplished,  an  inspection  of  the 
clear  and  faithful  representations  given  in  the  plate  will  convey  a 
more  accurate  notion  of  these  curious  fossils  than  any  verbal  descrip- 
tion. Tlie  arrangement  of  the  several  tissues  constituting  the  lower 
jaw  is  as  follows  : — The  anterior  i)ortion,  comprising  nearly  one 
tliird  (figs.  1,  2,  a.),  is  composed  of  a  series  of  lamina3  of  coarse 
dentine,  superimposed  on  one  another  in  the  following  manner.  At 
the  sympliisis  the  plates  incline  downwards  and  outwards,  while  on 
the  external  front  they  maintain  an  horizontal  direction  for  one 
half  their  extent,  and  then  slope  downwards  and  backwards  to  their 
termination.  These  are  succeeded  by  a  vertical  band  of  coarse 
fibrous  bone  (figs.  1,  2,  6.)  occupying  the  middle  third  of  the  jaw. 
The  posterior  third  (figs.  1,  2,  c.)  has  its  outer  wall  composed  of  a 
series  of  vertical  columns  of  laminated  dentine,  the  points  of  which 
give  to  this  part  of  the  cutting  edge  a  notched  and  irregular  outline 
as  in  the  recent  Chimcera  nionstrosa.  Between  this  columnar  portion 
and  the  bony  band  a  tliin  line  of  dentine  (figs.  1, 2,  d.)  occurs,  formed 
by  the  continuation  of  the  inner  edge  of  the  large  triturating  tubercle, 
which  traverses  the  entire  substance  of  the  bone.  The  tubercle  itself 
is  composed  of  dentine,  and  occupies  a  considerable  part  of  the 
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ioteruaJ  mir&ce  of  Uie  jaw,  aniJ  extends  from  tlie  crown  tc  the  biiae 
(fig.  2,  f.)  In  structure  it  cloaely  resembles  the  oJialoguUH  tritorea  in 
the  genus  Edaphodon.  Both  the  uutur  and  inuer  rmrfAc«>8  of  the 
jaw,  with  the  exception  of  this  dentinal  plate,  were  invested  with  a 
layer  of  harder  materiaJ,  as  iti  the  genus  Ischyodue.  The  remarkable 
laminated  Htmcture,  which  suggeateid  the  generic  name,  obtains  in 
the  upper  a^  well  as  in  the  lower  jaw.  As  in  the  other  Chvmoeroids, 
ElasmodAis  was  ftimished  with  two  upper  maxillary  bones,  and  two 
premazillaries.  The  former  were  provided  with  three  triturating 
tubercles  (fig.  6,  a,  b,  c)  as  in  Edaphodon  ;  but,  unlike  those  of  the 
latter  genus,  the  dentine  of  which  they  are  composed  is  confluent, 
being  rolled  round,  like  a  scroll,  in  the  substaiice  of  the  bone  ;  one 
edge  forming  the  margin  of  the  tooth,  the  other  buried  deep  in  it« 
centre.  In  the  young  EUMiruHlvf  (figs,  7,  8.)  the  two  principal  tubercles 
were  united  at  thtai-  bases.  The  premaxillaiies  (figs.  9, 10.)  ai-e  thin, 
incurved,  scalpriform  denticles,  rounded  at  the  cutting  edge.  They 
liave  the  lamellifonn  structure  characteristic  of  this  genus,  but  cor- 
respond with  the  premaxillaries  of  the  allied  genera  in  the  columnar 
arrangement  of  the  plat^es,  although  the  columns  are  not  separated 
by  septa  of  bone. 

History. — It  wa*  not  likely  that  any  organic  body,  exhibiting 
pecuHarities  of  stnicture  such  as  are  here  detailed,  should  be  passed 
by  miheeded  by  John  Hunter.  The  specimens  figured  of  the  lower 
raaxiUaries  and  the  preniaxillnries  ffign,  1,  2,  9,  10.)  are  in  the 
Hunterian  collection.  Shortly  after  Dr.  Buckland's  ingenious  dis- 
covery of  the  affinities  of  the  fossil  Oiimaa-oidn  of  the  oolitic  and 
cretaceous  formations,  these  specimens  attracted  the  notice  of  Pro- 
fessor Owen,  who  recognised  tlieir  true  character,  and  described 
them  under  the  name  of  Chimcera  Hunteri."  In  the  course  of  my 
examination  of  the  CUvnueroid  fiimily  in  1843,  I  proposed  to  elimi- 
nate these  forms  under  a  separate  generic  title,  an  arrangement 
which  the  subsequent  discover^'  of  the  ujiper  maxillaries  fiiUy  con- 
firms. The  latter  wei-e  found  by  the  late  Mr.  Dixon  at  Brackles- 
ham,  and  fortunately  show  the  peculiarities  of  the  dental  arrange- 
ment both  in  the  young  and  the  adult  individual. 

Affiniiiee. — The  genus  Elasinodus  approaches  nearer  to  the  recent 
Chimcera  monstrosa  than  either  Ischyothis  or  Edaphodon,  in  the 
form  and  structure  of  the  lower  jaw,  and  the  j)rem  axil  lanes ;  but 
in  every  other  respect  its  nearest  affinity  is  with  Edaphodoji. 

Localiiiee. — Tliis  species  is  found  in  the  Eocene  fonnations  of  the    ' 


*  Odontngrapby,  p.  66. 
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Isle  of  Sheppey  and  Bracklesham  bay.  The  specimenB  selected  for 
illustration  are  in  the  collections  of  the  Royal  CoU^[e  of  Smgeoiu^ 
and  the  late  Mr.  Dixon  of  Worthing. 


EZFLANATIOK  OF  VjJLTE. 

Fig.  1.  Outer  ykm  of  the  lower  Jaw. 

Fig.  S.  Interior  view  of  the  nme. 

Fig;  8.  Outer  Tiew  of  the  lower  Jaw  (joong). 

Fig.  4.  Interior  Tiew  of  the  nme. 

Fig.  6.  Upper  Tiew  of  the  Bo^erior  nuudllarjr  plate. 

Flg:C  Under  Tiew  of  the  nme. 

FSg.  7.  Upper  Tiew  of  the  taperior  maxilhffy  (yoong). 

1^.  8.  Under  ^iew  of  the  nme. 

Fig.  9.  OotiBr  Tiew  of  the  prrniaxillary  dentJeie. 

Fig.  10.  InterimrTiewofthenme. 


P.  DE  M.  Qbet  Egebton. 
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imibiiUy  not  xaarti  titan  9  inciim  in  lotgtb  bjr  2|  iix 
luid  IieoTH  ODiluabtwl  Dmriu  iif  tiuUura  mge  to  tbe  i 
of  growth  cn^^nwu  on  Utc  fforfiwci  of  tlte  waloft.  The  had  a 
fmptrfR^  but  fnTu  wlutt  renwinj  it  aeou  to  ha.rm  bvoa  lotiger  aai 
nuTuwer  Hum  in  Lfpidolua  imnor.  A  motilailcd  donaJ  aadvaitnl 
fin  •»  Uie  only  nkUtur>'  ur|;ans  pnaerved.  Tlie  Ibnaer  j 
uul  lun  pawerAiIly  rauutriKHn]  Uum  n  iuimI  in  th«>  Lrpttlotj;  4 
falcnil  BoUes  iu«  iliartur  luid  imrrower,  uid  the  fin  rnys  mofe  a 
tlum  in  Lepidattu  minor ;  tlte  liitter  in  &it(Mt«  ratber  i 
lifod  tlian  in  that  njiocitM.  Tin-  Iritnk  in  mnre  fdvniler  Uuui  in  fl 
i>f  tbe  gcmiH,  (uiil  iintmU  on  iinmixtMkMbIc  clLnnicttrriatio  itC  i 
Njiecioi;  Init  in  addition  in  tim  we  tin<l  in  tin-  mckIci*  Bodi  i 
Hjtnnfic  i ni lien ti  one,  that  thvy  cuuld  Im  nxofcuizctl  in  the  mott  illf- 
IHrfci-t  und  fngmuittar}-  vnitditinn.  TIikw  <>u  tlH'  anterior  put  nf 
the  body  ar«  larger  in  the  vertiotl  than  in  the  longitadiiikl  tlinc- 
tion  ;  abciut  this  flanks  tliow  diintOAidtui  htp  nearly  fHjual ;  whikr  in 
tlio  vicinity  i^f  the  tail  Uiv  ionf^itiidinal  diameter  is  tbe  gnmUa^ 
Tliey  have  tlip  npper  border  mnvi^x,  and  tliv  hiwcr  onr  cnocsve  la 
the  greater  {ortitm  of  the  body,  which  gives  u  remarkable  nnduiat- 
ing  chamcttT  to  tli«  «;|>halo-cauda[  wricm.  Tlw  dt»rM>-i*enii»i  main 
arc  iQCre  (>l)li<]ue  tlian  in  LtplfU^it*  niiNOf,  and  tltt'  joining  uf  Uie 
acaW  in  tbe  succeeding  coluuina  f&Il  nearer  the  neutjca  (iT  tbe  Maien 
of  each  antecedent  neriw.  Tlicy  cuutnin  abont  dxbcen  f  In-i  in 
each.  Thcso  are  dwxocterized  by  dclicnt«  ntdiatJng  ^T*ft*'TTn 
which  give  a  pectinated  wlgt-  to  the  j)osU'riiir  margin  of  tb«  ticate. 
The  striatiiins  disappear  in  tin-  faiulal  ngi.m,  nnd  the  ft.'nlvs  an- 
smooth  with  I'ntiru  eJge.s.  In  tlit'  vouiig  ti^h  the  f>lriat<.K|)ectinnte 
character  sceiiis  to  Imve  exisUti  Ut  a  gi-eatiT  extent  than  in  the  adult, 
aa  on  Borae  of  the  caudal  series  zigsuig  lines  arc  still  apparent,  whidi 
at  one  period  niiiKt  have  been  the  free  inarfpiis  of  the  scales. 

A^^nH'tfM. — 111  the  pi-i.portion  and   HiiinultT  of  the  scales  this 
species  appniuclii's  tli''  i;rtiilh  iSViciii/hi/'"*. 

Uhiiyry.—Aw  iiiiii[Ui-  s|,rriim-ti   in   tli.>  -'olWtion  of  the  Earl  of 
Enni  ski  lien. 

LtKvJUy.—UA-  n(  Wliithy.  in  VuiU^IlIiv. 


P.  m:  M,  CiRLY  ECERTON". 
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Decade  VI.    Plate  IV. 


PHOLIDOPHORUS   PAGHT80MUS. 


[Genus  PHOLIDOPHORU&  Agassiz.  (Sub-kingdoiii  Vertebnta.  Clan  Fncei. 
Order  GoniolepkLotL  Family  Lepidostei.  Sab-ikmitj  Lepidaslei  homooerci.  Sd  610191. 
Body  elongated,  more  or  less  fonform.)  Dorsal  fin  small,  opposite  the  Tentrak;  candal 
fin  forked ;  the  lobes  equal ;  the  base  of  the  upper  lobe  inyested  with  scales ;  teeth 
▼illiform.*] 

Pkolidaphorus  pachysomus^  Egerton. 

Desci'iption, — This  species  is  easily  detected  by  its  stumpy  and 
inelegant  proportions,  which  contrast  strongly  with  the  graceful 
forms  of  the  associated  Pholidophori.  The  head  bears  the  propor- 
tion of  2  to  7,  as  compared  with  the  length  of  the  fish  to  the  inser- 
tion of  the  caudal  fin,  whereas  this  measurement  in  PhoHdophorua 
Beckei  is  as  1  to  4.  The  depth  of  the  body  at  the  dorsal  fin  is 
equal  to  one  half  of  the  length  firom  the  scapular  arch  to  the  taiL 
This  imusual  proportion  gives  an  oval  outline  to  the  body,  very 
distinct  from  the  fusiform  shape  of  the  generality  of  the  species. 
As  compared  with  PholidopJiorus  Bechei  the  lower  jaw  is  shorter 
and  stronger,  the  orbit  larger,  and  the  surface  of  the  opercular 
bones  less  uneven.  The  rays  composing  the  pectoral  fin  are  more 
slender.  The  space  from  the  occiput  to  the  insertion  of  the  dorsal 
fin  is  much  less,  as  is  likewise  the  distance  between  the  ventral 
fins  and  the  tail.  Tlie  other  characters  of  the  natatory  organs 
correspond  pretty  nearly  with  those  of  that  species.  The  s^es 
are  of  large  size,  and  perfectly  smooth.  The  series,  counting  along 
the  lateral  line  from  the  scapular  arch  to  the  tail,  contain  only 
30  scales,  being  10  less  than  are  found  in  Pholidophorus  Bechei. 
Those  in  the  centre  of  the  fianks  are  the  largest.  The  posterior 
edges  are  curvilinear,  and  slope  rather  obliquely  backwards  and 
downwards ;  in  some  specimens  they  are  translucent,  in  consequence 
of  the  thin  plate  of  ganoine  projecting  beyond  the  opaque  material 

*  Poiss.  FosSt,  ToL  il  p.  9. 
[VI.  iv.]  6  E 


t  itltri'lSU    FOhSlUJ, 

of  tlie  Vtody  nf  tliu  scale.  The  articidatiog  procesHea  of  the  aCRl«8 
are  remarkable  for  their  width  and  streogth  (Fig.  8.) 

Affi-niiien. — This  species  most  rexemblee  PkoIuJopkonia  Btchei. 

Hittory. — The  descriptioii  is  taken  from  two  specimens  in  my 
possession.     Lord  Enniskillen  has  abto  a  specimen  of  this  ^ledeti. 

Locality. — Found  in  the  lias  at  Lyme  Begia. 


EXPIANATIOK  or   PlATK. 


Kg.  I.  The  flih,  natural  siw. 
Kg.  I.  The  caudal  wrtebiw. 
Fig.  3.  Bcalci.  magnified. 


P.  DE  M.  Grey  IIgebton- 
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Dbcade  VI.    Plate  V. 


PHOLIDOPHORUS   GBEVULATirS. 


[Gemis  PHOUDOPHORUS.  Aoamiz.  (Sab-kingdom  Yertebnte.  C9mi  Plieet. 
Older Goniolepidod.  Emily Lepidottei.  Sab-ikmily LepidoHei iKnoMnL  M€kmap. 
Body  ekmgated,  iBot«  or  lew  ftniibniL)  IX)rnl  fin  iiiMnyOppottte  tbe'feDtndti  otndftl 
fin  fiirkod;  the  lobes  equal;  the  baie  of  the  upper  kibe  in^eded  with  leilcts  teeA 
Tlllifbrm.*] 


Stkontm. — I^ottdi^horus  crenulaiufy  Egsbtok,  ProoeediagB  of  QeoL 
Soc  1843,  p.  184. 

DeacripHoru — ^This  is  a  rare  but  well-marked  species  of  PhoUr 
dophoruB  belonging  to  the  group  of  which  PhoUdophorua  Beckei 
may  be  considered  the  tjrpe.  In  form  and  proportions  it  resembleB 
Pholidophorua  latiuacvJ/ua,  but  the  characters  of  the  scales  are 
wholly  dissimilar.  Of  the  PJiolidophori  of  the  lias>  described  by 
Agassiz,  one  only,  namely  P.  Ivmbatu8,  has  serrated  scales.  This 
structure  obtains  also  in  Pholidophorua  crenulatus,  imder  descrip- 
tion, but  it  is  tlie  only  feature  common  to  the  two  species.  The 
head  is  either  crushed  or  wanting  in  the  only  specimens  I  have 
seen.  It  seems  to  have  been  smaller  in  proportion  to  the  entire 
length  of  the  fish  than  in  P.  Bechei,  P.  onychiua,  and  P.  limhatua. 
The  coracoid  bone  is  traversed  obliquely  along  its  anterior  curva- 
ture with  rounded  plaits.  The  pectoral  fins  are  large,  composed  of 
about  22  rays,  slender,  and  dichotomous  in  their  distal  portions. 
The  anal  fin  is  small  The  caudal  fin  contains  fix)m  28  to  30  rays, 
with  short  articulations.  The  lower  lobe  is  considerably  larger 
than  the  upper  one.  The  base  of  the  upper  lobe  is  invested  with 
scales,  and  its  upper  margin  protected  by  a  series  of  strong  imbri- 
cated fulcral  scales ;  these  increase  in  length  as  they  succeed  each 
other,  until  they  almost  rival  the  true  marginal  rays  of  the  lower 
lobe.  The  scales  present  two  very  distinctive  charactera  The 
anterior  portion  or  base  of  the  scale  is  marked  by  a  series  of  parallel. 

*  Tom,  Fo88.,  voL  ii.  p.  9. 
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cesa.  Tliese  are  covered  hy  the  antccodcnt  scal(»,  and  mark  fLc 
poricHlicnl  iiicTKnicnt.  I  \mw  fitiled  to  tin<l  tittfw  vvidt-nciw  rptuininl 
in  any  ntlitu*  RjMicira  nf  tWia  gcnuM,  altliougli  tliey  are  [K-mianent  in 
PaUeon  i»cu^  and  some  otKcr  gencm.  The  ospooed  portions  of  the 
scales  arc  traversed  by  alternate  longitudinal  (iloitA  and  striations, 
radiating  at  various  angles,  and  iDcrea»ing  in  size  as  they  approach 
the  free  margins  of  the  scalra,  Tliese  are  slightly  thidiened,  and 
distinctly  serrated.  The  number  of  teeth  carried  by  each  scale  is 
dependent  on  tlie  uumber  of  strite,  and  these  decrease  in  the  more 
distant  parts  of  the  body.  The  ventnd  scales  are  characterized  hy 
tlie  coarseness  of  tlie  cusps,  and  the  paucity  of  the  strite.  The  dor- 
Bal  and  ventral  fins  are  as  yet  unknown  ;  judging  fmm  tlie  Aug- 
ments preserved  in  the  flpeciniens  figured,  tliey  probably  resembled 
these  organs  in  the  other  s(M>cies  from  the  lioa 

History. — The  Bpecimens  fi^m  which  the  description  is  taken  are 
in  my  own  cabinet 

Locality, — Lias  of  Lyme  Regis.  ^^^H 

h                                                                    EXTLANATION  OP  PLATE.  ^^^^^^^^^^ 

V  1.  The  fiih,  nalural  utn.  ^^^^^^^^^| 

V  2.  Same  (}rounf>).  ^^^^^^^^^H 
I  Fig-  3.  Scales,  magniGvd. 

r  p.  DE  M,  Grey  Eqerton. 
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Decade  VI.    Plate  VI. 


OPHIOPSIS    BBEVICEPa 

[Genus  OPHIOPSIS.  Aoassiz.  (Sub-kingdom  Vertebrata.  Class  Pisces.  Order 
Goniolepidotl  Family  LepidosteL  Sub-fiunUy  Lepidostei  homocercL  Sd  Group.  Body 
elongated,  more  or  less  fusiform.)  Scales  uniform  in  size ;  caudal  fin  slightly  forked,  the 
upper  lobe  invested  with  scales  on  the  superior  margin  ;  pectoral  fins  long  and  large ; 
dorsal  fin  much  elongated,  and  slightly  raised ;  yentral  fins  opposite  the  centre  of  the 
dorsal  fin ;  head  small ;  opercular  apparatus  strong  and  broad.]* 

• 
Ophiapsis  breviceps,  Eoebton. 

Generic  Description. — The  genus  Ophiopsis,  aB  originally  defined 
by  Agassiz  (Poissons  Fossiles,  voL  ii  p.  289),  was  limited  to  a 
small  number  of  fishes  characterized  by  an  extended  dorsal  fin, 
smooth,  uniform  scales,  and  a  prolonged  upper  lobe  of  the  dorsal  fin. 
Subsequently,  as  we  find  in  the  "  Additions  et  corrections,"  voL  ii 
part  2,  p.  289,  a  fisli  named  Ophiopais  MUnsteri  was  admitted  into 
the  genus,  having  serrated  scales  and  other  features  approximating  it 
to  the  PliolidophorL  In  consequence  of  this  extension  of  the  generic 
attributes,  the  boundary  line  between  Ophiopais  and  Pholidophoi^us 
becomes  very  indistinct ;  for,  wliile  on  the  one  hand  we  have  the 
elongated  form  and  extended  dorsal  fin  of  the  typical  Ophiopsia 
jn^oceinis  occurring  in  PholidopJim*U8  Flcsheriy  on  the  other  we  have 
tlie  small  head  and  serrated  scales  characteristic  of  several  species  of 
Pholidophorus,  cited  as  distinctive  features  of  Ophiopais  MiinsteH, 
We  find  also  tlie  uniformity  of  scales  and  unequal  tail  oWphiopsis  re- 
presented m  Pholidoplioims  kUinianus,  tenuiseri^cUiis,  longiserratus, 
and  other  species  of  the  Oolitic  epoch.  This  is  not  a  fitting  oppor- 
tunity for  entering  on  the  general  question  of  tlic  propriety  of  re- 
arranging the  various  forms  now  included  in  the  genus  Pliolido- 
phorus  ;  as  bearing,  however,  on  the  subject  of  the  present  article, 
I  may  hazard  the  opinion  that  if  any  reliance  Ls  to  be  placed  on  the 
generic  charactei^s  assigned  by  Agassiz  to  OpMopsis,  it  must  be  on 
the  distinctive  features  of  the  dorsal  fin  ;  and  if  so,  all  the  Pholido- 
2)hori  having  extended  dorsal  fins  must  be  removed  fi'om  the  latter 

*  Agassix,  Foiss.  Foes.,  vol.  ii.  part  2,  p.  289. 
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to  the  former  genua.  In  traciiig  tLe  gradation  from  the  narrow 
elongated  form  of  the  typical  OphiojmtUs  to  the  sliorttir  anil  thicker 
proportions  of  the  Pltolul«j>lum,  the  little  fish  described  in  the  fol- 
lowing poTftgraplift,  occupieH  the  extreme  limit  between  the  two 
genera  ;  the  transitional  form  of  Ophiopsis  pentciUatiie  completing 
the  series  of  that  genus.  It  must,  neverthelese,  he  considered  a  true 
Ophiopms,  ^ce  the  characters  of  tlie  dorsal  fin  and  vertehral  column 
are  in  strict  accordance  witli  that  genus,  and  are  of  greater  value 
than  the  more  trivial  features  in  which  it  resembles  some  species  of 
PluMdaplMras. 

Descnptwn. — Ophiopais  hreoioeps  is  a  small  filiform  fifth,  mea- 
suring 4  inches  in  length  by  1  in  depth.  The  head  occupies  only  one 
fourth  of  the  entire  length.  Tlie  vertebral  column  extenda  in  a  direct 
line  firim  the  Iituul  t<i  the  commencement  of  the  cAudal  fin,  without 
any  curvature  in  the  thoradc  and  abdomiujd  regiona  The  Ixmes  of 
the  head  and  gill-covers  are  omajnented  with  a  pattern  rather 
coarser  than  is  usual  in  so  small  a  fi^Ii.  The  mouth  is  large,  and  well 
fumislied  with  small,  conical,  sharp  teeth.  The  pectoral  fins  resemble 
those  of  the  PltoHdophori.  The  ventral  and  anal  fins  are  small,  and 
approximate  to  each  other.  The  dorsal  fin  commences  in  advance 
of  the  ventral  fins,  and  extends  beyond  the  insertion  of  the  anal 
fin,  It  wntains  nearly  forty  i-ays.  The  upper  lobe  of  the  tail  is 
larger  than  the  lower  one,  and  is  invested  with  scales  for  some  dis- 
tance, giving  11  lieterocerque  character  to  the  organ.  Tlie  Boales  are 
small  and  rhomboidal.  The  upper  margins  are  concave,  the  lower 
ones  convex.  .  Tlie  enamel  appears  thicker  on  the  margins  of  the 
scales,  causing  a  slight  depression  of  the  central  area.  The  posterior 
edges  are  strongly  serrated  over  the  whole  body. 

Affinities. — The  generic  afiinities  have  been  already  alluded  to. 
The  species  is  very  distinct  from  all  with  which  I  am  acquainted. 

Locality. — Lowest  beds  of  the  Lower  Purbecks  in  Wockly,  or 
Oakleigh  quarry,  near  Tisbury. 

Bistory. — The  figures  and  description  are  taken  fi-om  the  speci- 
mens in  the  collection  of  the  Museum  of  Practical  Geoli:^,  the  only 
ones  I  have  seen  of  this  species. 


ExPLANATlOX  OF  pLATE. 
Fig.  I.  2.  The  fiiti,  lutntnl  iUe. 
Fig.  3.  Scale,  magnified, 
Fig.  4.  Tail  of  a  larger  individual.* 

P.  DE  M.  Obey  Eqertou. 

*  This  nikj  be  Ophioptit  pmklUalut. — Agsssiz,  Poiis.  Foss.,  vol.  ii.  p.  390. 
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only  2  inches  from  the  commencement  of  the  tail  This  backward 
position  of  the  dorsal  fin  is  a  feature  found  in  all  the  Aapidorhynchiy 
but  in  the  species  under  description  it  obtains  its  maximum  eccen- 
tricity. The  scales  are  for  the  most  part  exposed  on  their  under- 
sur&ce.  The  principal  series,  or  that  traversing  the  middle  of  the 
flank,  is  composed  of  scales  about  half  an  inch  in  depth.  This  is 
succeeded  above  and  below  by  several  series  of  much  smaller  dimen- 
sions. The  substance  of  all  the  scales  is  thinner  than  in  any  of  the 
oolitic  species,  and  the  articulating  rib  on  the  inner  face  is  less 
prominent  The  outer  surface  of  the  scales,  with  the  exception  of 
those  along  the  back  of  the  fish,  is  smooth  and  devoid  of  ornament. 
The  dorsal  series,  however,  is  characterised  by  strongly  marked 
crests  of  enamel,  arranged  in  continuous  lines  in  the  longitudinal 
direction  of  the  scales.  These  ridges  are  most  prominent  in  front  of 
the  dorsal  fin.  The  tail  is  slender  and  deeply  forked,  forming  an 
appropriate  finish  to  the  graceful  outlines  of  tliis,  one  of  the  most 
elegant  denizens  of  the  waters  in  which  it  lived. 

Locality, — ^The  Dorchester  Museum  possesses  two  specimens  of 
this  rare  fish,  procured  by  Mr.  Wilcox,  of  Swanage,  from  the  quarries 
of  Purbeck  stone  in  that  vicinity.  I  have  named  it  in  compliment 
to  the  Rev.  Osmund  Fisher,  owing  to  whose  exei-tions  the  town  of 
Dorchester  is  in  possession  of  a  very  thriving  museum,  and  through 
whose  kindness  I  have  had  the  opportunity  of  examining  all  the 
valuable  materials  in  that  depository. 


Explanation  of  Plate. 

Fig.  1.  AspidorhyQchus  Fisheri,  size  of  nature. 
Fig.  2.  Dorsal  scales,  magnified. 

P.  DE  M.  Grey  Egerton, 
June  1853. 
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PTTGHOLEPIS    MIHOB. 


[Gentu  PTYCHOLEPIS.  AoASSiz.  (Sub-kingdom  Yertebrata.  Class  Pisces.  Order 
Goniolepidotl  Family  SauroideL  Sub-family  Sauroidei  homocercL  1st  Group.  Tail 
forked.)  Scales  thick,  elongated,  plicated  transyersely  on  the  base,  and  deeply  fiirrowed 
longitudinally  on  the  enamel ;  under  surfiice  smooth,  and  deyoid  of  rib ;  pectoral  fins 
pointed ;  dorsal  fin  opposite  the  yentral  fins ;  anal  fin  remote.] 

Ptycholepis  minor,  Egerton. 

De8cripti(m,—T\\Q  genus  Ptycholepis  has  hitherto  been  restricted 
to  a  single  species,  Ptycholepis  Bollensis,  remarkable  for  its  occur- 
rence in  several  widely-separated  localities,  viz.,  Whitby  in  York- 
shire, Lyme  Regis  in  Dorsetshire,  and  Ohmden,  in  the  kingdom  of 
Wurtemburg.  Being  in  possession  of  a  fine  series  of  specimens 
from  each  locality,  I  am  enabled  to  amend  the  generic  characters 
formed  by  Agassiz  on  imperfect  materials.  Tlie  pectoral  fins  when 
perfect  are  pointed  ratlier  than  rounded  at  their  extremities,  and 
of  moderate  size.  Tlie  dorsal  fin  is  more  remote  than  Agassiz  ima- 
gined, being  situate  nearly  as  far  back  as  in  Eugtvathus,  and  the 
anal  fin  is  nearer  to  the  tail  than  to  the  ventral  fins.  A  very  dis- 
tinct character  obtains  in  the  under  surface  of  the  scales,  not  found 
in  Eurjiiathus,  or  the  allied  genera.  In  these  a  projecting  rib  occurs, 
traversing  the  middle  of  each  scale,  produced  to  a  point  at  the  upper 
margin,  and  recessed  at  the  lower,  for  the  reception  of  the  corre- 
sponding process  of  the  adjoining  scales ;  but  in  Ptycholepis  the 
under  suiface  is  level,  and  the  articulation  is  effected  by  an  angular 
process  of  the  upper  margin  of  the  scale,  adapted  to  a  notch  in 
the  lower  margin  of  the  succeeding  scale.  Tlie  specimen  under  de- 
scription belongs  undoubtedly  to  this  genus,  although  the  small  size 
of  the  fish  and  its  general  outline  recal  at  first  sight  the  features  of 
a  Pholidopho)*us.  The  total  length  of  the  fish,  including  the  tail,  is 
4  inches,  of  which  the  head  occupies  one  fourth  part ;  the  greatest 
depth  is  10  lines;  this  point  occurs  immediately  l)ehind  the  gill- 
covers,  from  whence  the  body  diminishes  gradually  to  the  base  of 
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the  taiJ.  The  iKines  of  the  head  are  marked  with  irregular,  pro- 
jecting lines  H.t  distant  intervals,  interapered  with  ttmall  isolated 
tubercles.  The  opercular  bones  are  similarly  ornamented,  but 
the  intervals  between  the  lines  are  rather  larger.  A  few  scales  im- 
mediately behind  the  scapular  arch,  on  the  central  part  of  the  body, 
are  of  large  size.  These  are  traverseil  by  tive  or  six  longitudiiittl 
sinuous  fuiTows,  and  terminate  witli  a  seiTated  margin.  They  are 
succeeded  by  scales  more  elongated,  and  having  fewer  and  moro 
regulai-  fiirrows,  and  these  on  the  dorsal,  ventral,  and  anal  regions 
give  place  to  the  narrow  elongated  scales  (fig.  .5.)  peculiar  to  this 
genus.  All  the  scales  Iiave  their  bases, — or  tho^e  parts  overlapped 
by  the  antecedent  scales, — marked  by  parallel,  transverse  plicse,  show- 
ing the  periods  of  growth.  In  this  character  they  resemble  the 
scales  oi  Phoiidophorne  crenidniiiB,  stiiA  some  Pah^onlgd.  The  pec- 
toral fin  is  broad  at  the  base,  and  pointed  at  the  termination.  It  is 
composed  of  about  3(1  rays.  The  transvenie  articulations  of  tlie  rays 
are  frequent  near  tlie  base,  but  very  distant  in  the  other  portions  of 
the  fin.  The  dorsal,  ventral,  and  anal  fins  ai-e  wanting.  Tlie  tail 
is  small  and  elegantly  forked.  The  articulations  of  the  rays  are 
more  numerous  in  the  lower  than  in  the  upper  lobe,  but  the  intervals 
between  them  become  greater  as  they  recede  from  the  base.  In 
these  respects  this  oi^an  has  considerable  resemblance  to  the  caudal 
fin  of  Pkolidophorua.  The  endo-akeleton  in  this  genus  was  pro- 
bably entirely  cartilaginous,  since  I  have  been  unable  to  discover  in 
any  specimen  the  len.st  traco  or  impresi^ion  of  thfi  spinal  column  or 
its  appurtenances. 

Affi,niti£«. — The  genus  PtycholepU  is  considered  by  Agassiz  to  be 
most  nearly  allied  to  Eugnathus.  This  opinion  is  founded  upon  the 
characters  of  the  scales  and  teeth.  The  latter  I  have  not  been  able 
to  detect  in  my  specimens.  In  other  respects  it  has  considerable 
resemblance  to  the  Pholiil-opfiori,  and  especially  to  some  of  the 
narrow-scaled  species  of  that  genua,  which  I  have  proposed  to  remove 
to  the  new  genus  Histionohis.  These  features,  together  with  the 
absence  of  a  bony  endo-skeleton,  which  is  of  considerable  solidity  in 
Eugnathua,  lead  me  to  infer  that  the  Ftycholepidea  were  altf^ether 
more  feeble  and  less  predatory  than  the  Sauroid  genera,  with  which 
they  are  allied. 

Locality. — The  specimen  above  described  was  found  in  the  lias 
quarries  at  Barrow-on-Soar,  and  is  the  only  example  of  this  species 
I  have  met  with.  The  two  halves  are  in  the  possession  of  Lord 
Eoniskillen  and  myself 
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Explanation  of  Plate, 

Fig.  1.  Fish,  natural  size. 
Fig.  2.  Coonterpart  of  same. 
Fig.  3.  Scales  fh>in  the  flank. 
Fig.  4.  Scale  near  the  scapular  arch. 
Fig.  5.  Scale  near  the  taiL 

P.  DE  M.  Grey  Egerton. 
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Decade  VI.    Plate  VIII. 


LEPTOLEPIS    MACSOPTHALMUS. 


[Genog  LEPTOLEPIS.  Aoabsiz.  (Sab-kingdom  Yertebnta.  Class  Pisces.  Order 
Goniolepidotu  Family  Sanroidei.  Sub-fiunily  Sauroidei  homocercL  Ist  Groapw  Tail 
forked.)  Scales  very  thin  and  rounded ;  dorsal  fin  opposed  to  the  yentrals ;  operenhmi 
broad;  sub-operculum  large;  teeth  yilUform;  lower  maxillaries  with  strong  ooroaoid 
processes.] 

Stnokym. — Leptolepis  macropthalmus^  Egertox,  Journal  of  Geol.  Soc^ 
vol.  i.  p.  231. 

OeTieric  Description, — In  the  year  1844,  I  communicated  to  the 
Geological  Society  a  brief  account  of  this  and  some  other  fossil  fishes 
then  recently  discovered  in  the  Oxford  clay,  at  Christian  Malford ; 
but  as  no  figure  of  this  species  is  given  in  the  Journal  of  th^^t  Society, 
and  as  I  have  since  had  the  advantage  of  examining  a  larger  number 
of  specimens  from  the  same  locality,  disclosing  additional  characters, 
I  have  thought  it  an  appropriate  subject  for  this  decada  Before 
commencing  the  description  of  the  species,  I  must  allude  to  some 
anatomical  details  common  to  the  genus,  which  have  induced  me  to 
make  some  alterations  in  the  generic  characters  assigned  to  it  by 
Agassiz.  He  describes  (Poisa  Foss.,  voL  iL  p.  13.)  the  teeth  to  be 
**  en  brosse,  en  avant  des  machoires ;  de  plus  grosses  dans  leur 
partie  post^rieure ;"  and  at  part  2,  p.  129,  "  lis  ont  des  md^^hoires 
armies  de  dents  coniques,  absolument  comme  les  Saurol'dea"  After 
a  careful  examination  of  more  than  100  specimens  in  my  own 
cabinet,  I  have  entirely  failed  to  detect  any  trace  of  the  conical 
teeth  alluded  to  in  the  foregoing  quotation.  I  am,  consequently, 
inclined  to  believe  that  the  teeth  in  this  genus  were  exceedingly 
minute,  so  much  so  as  to  have  perished  in  most  cases  with  the  in- 
tegumentary investment  of  the  jawa  The  only  allusion  to  the  teeth 
in  the  specific  descriptions  of  the  Leptolepides  in  the  "  Poisa  Foss."  is 
to  this  efiect :  "  Les  dents  ne  sont  visibles  qu'i  la  m£U;hoire  inferieure ; 
mais  elles  sont  si  petites,  que  ce  sont  presque  des  dents  en  brosse." 
This  entirely  coincides  with  the  result  of  my  own  examination,  and 
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ia,  I  think,  corraborated  Iiy  the  genenil  fonii  of  the  mouth,  whi«h  I 
now  proceed  to  descrilw.  Tliia  organ  is  entirely  bounded  hy  the 
premaxiliary  (figs.  1,  2,  b.)  and  lower  maxillary  bonea  The  former 
are  very  Jong,  reaching,  when  the  month  is  nhut,  as  far  back  as  llie 
orbit ;  tliey  are  Bcimi tar-shaped,  the  curve  being  backwards  and 
upwards.  The  lower  maxillaries  ai-e  remarkable  for  liaving,  at  one 
tliird  distance  from  the  Bj-mpliisis,  n  strong  Rscending  coronoid  pro- 
ceaa  (figs.  1,  2,  3,  «,}  expanded  at  it«  upjier  extremity,  and  rising 
nearly  at  right  angles  from  the  dentury  hone.  In  front  of  this 
process  the  bone  is  thickened  out  into  a  table,  coiresponding  witli  a 
iiimilar  thickening  of  the  proximal  ends  of  the  premaxUIaries,  and 
well  adapted  for  tlie  support  of  a  cushion  of  minute  villifoi'm  teetli. 
When  the  mouth  is  ulightly  open,  the  gape  is  defined  by  the  anterior 
part  of  the  premaxillaries,  and  that  portion  of  the  lower  raaxillaiy 
in  advance  of  the  coronoid  process,  and  is  nearly  vertical ;  but  when 
fully  expanded  the  long  preniaxillarj-  Ixines  sweep  forwards  as  fai' 
us  the  syinplusis  of  the  lower  jaw,  caiTying  witli  tliem  a  broad 
fold  of  integument,  and  forming  a  cavity  nearly  equal  to  the  dia- 
meter of  the  entire  head.  The  great  length  of  the  lower  jaw  beldnd 
the  coronoid  process  provides  the  means  for  this  enormous  expansion 
of  tlie  oral  orifice.  Thia  singular  conformation  of  the  lower  jaw  oc- 
curs in  the  Cai^s  and  some  of  the  allied  Cyclmd  fishes  of  the  present 
day.  That  Agaaeiz  is  correct  in  arran^ng  Le^>tulepi»  in  the  Saui'oid 
rather  tbaa  the  LepUloUt  family,  I  have  little  douht ;  for  on  com- 
paring it  with  other  genera,  I  find  that  the  allied  genus  Tkrissoiis 
has  also  iiooronnid  process,  though  ofs^inallcr  dimensions,  with  distinct 
Sauroid  teeth,  while  the  genus  Plididophorus,  wliich  is  liable  to  be 
confused  with  Leplolepis,  has  the  lower  jaw  of  a  very  distinct  form. 
Description. — This  species  of  LeptoJfpis  is  tlie  most  slender  and 
elegant  of  the  genus ;  the  head  jmrtakes  of  the  graceful  character 
<rf  the  general  form,  being  narrow  and  elongated.  Its  component 
boitefl  are  thin  and  perfectly  smooth,  with  the  exception  of  the  pre- 
operculum,  which  is  characterized  by  coarse  striations,  radiating  from 
its  anterior  niaigin.  The  orbit  is  large,  but  not  so  lai^  (compared 
with  other  species)  as  I  conceived  to  be  the  case  when  I  gave  the 
name  to  the  spedea  Tlie  spinal  column  contains  about  40  vertebrse ; 
tiie  tenuinal  ones  decrease  i-apidly  in  size,  and  trend  slightly  upwards. 
The  ribs  and  the  other  vertebral  apophyses  are  slender.  The  pectoral 
fins  contain  about  1 2  rays.  The  ventral  fins  are  situated  nearly  in  the 
centre  of  the  body,  and  are  comparatively  large,  containing  each 
from  10  to  12  raya  The  dorsal  fin  is  small,  and  is  directly  above 
the  venb'alB.     The  anal  fin  is  also  small,  and  placed  about  mid-way 
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DMOrfpfJoiu — Lord  Enoidlcillea's  Biwcimen,  the  aaiy  o 
fonad,  DMMMina  ten  ia<.'h4^4  in  length.  Tbr  piuts  n&t^rior  to  the 
Bjn  aocket  uul  bohiucl  tht-  l«rTninAtioa  of  the  naaX  fin  an-  fl>^denL 
Thtf  [loptli  i*  nenriy  unifiiim  fntm  the  najie  to  tlie  anal  611.  being 
aboot  two  indies  and  u  hal£  Behind  the  anal  fin,  the  depth  ia 
ood  inch  and  a  half.  From  the  gnvduat  uoDVOf^nw  nntcnoriy 
of  tiie  uatliiUM  of  Um  heoil,  it  in  [tmtmbia  that  Uie  muzzia  was 
elongated,  after  the  fiulilon  of  an  iTuyiuifAiw  or  Saurttjmis.  Tim 
gape  waa  laiye,  and  l>otIi  jawn  wrm  fiiniiidi(<d  with  nomeriua  aharjt 
conical  tiMtli.  The  bntnchiokt«gon*  r«y»  are  flatteitrd,  and  ap- 
parently not  fW)  namerotu  ai  thoao  of  PaeAjfeormvs.  Tvdrr  are 
diiititijiiuifdialilev  of  whidi  the  Duddlc  noes  are  the  broadest.  Tli« 
Dpcrculnr  flnp  is  creacenUc  in  form,  and  extenda  Bome  distonoe 
behind  the  line  of  union  of  the  TWtohral  oolnntn  with  tli^  ocdput 
Th(>  jirenperculum  is  Btnmg  and  promineDt,  and  li  invested  witli 
a  thick  cont  of  (^anoine,  plicated  loogitudioally.  The  BoHaoe  onw- 
ment  of  the  opereulura  and  nib-operculum  is  ttner  and  more  gnuialar 
in  ito  arrangement,  and  doet  not  oonceal  the  )i»M  of  mtooenive 
growth  running  parsllet  to  the  fi!«e  mar^  of  the  flap.  The  peo- 
loml  fin  18  bmkpn  utf  at  a  ihort  distnncv  from  the  Iwae.  It  con- 
UiinM  abooi  twenty-iux  rn^-9;  these,  as  far  no  they  uv  preserved, 
arv  Hingte,  without  tran-iroTBe  sntare&  The  rays  of  all  the  other 
fins  uomwpond  in  Iwing  oompmwd  and  imbricate.  The  ventntl 
fin  hiiN  «  few  nhort  anterior  r»y^  «n<i  ahout  twenty  principal  ones. 
They  are  so  closely  crowded  together,  that  it  ia  impossil>lt'  to  dis- 
tinguish the  precise  number.  The  rays  of  the  dorsal  fin  are  grace- 
fully cimvil  backwarils :  tliey  are  in  nirnibor  about  twenty-four. 
Tlie  transvpi-se  joints  ;,re  at  distant  iiitorvitls.  Tli.-  iiii.il 'fin  is 
i-fniarkaliK:  for  its  oxtcnsion  towards  tin-  tail  ;  it  nuM-iuivs  one 
inch  and  three  quarters  along  the  >>ase,  and  ]irol>nb]y  contain.s 
lietween  fiftv  aii.l  si\tv  ravs.  The  sr|uania(ion  of  nr:--.,<',h>s  U 
v.Tv  M.-.'Ht,  vU!i  r-,_';ir,|  l.ntli  ic  tbr  s1ki|.,-  and  l.eant\  of  tli.. 
<-.in|.nnrnt  part-.  nw\  tlir  jrra.-rful  aiTan--inent  <-f  thr  .1  r—wiitnil 
linrs.  The  se;ili-<  aiv  nU  oi.iiijiarativelv  small.  I,nt  vmv  niiirli  i„ 
i-eldiv..  ^i/,..  Th-  !ai-,,t,  as  is  jretierallv  tli-->  <:x<,:  o.-,  nr  in  tlie 
i,oi-i.l".url.,"Hlnfihelat.T,il  lii.r.  and  tlir  smallest,  on  l!,.- alMlominal 
i-.-;,'ion.  The  former  aiv  rlmml.oidal  in  form,  the  lattev  are  lenj;  an.i 
narrow.  re-^emMin-  .■l"ii-ated  )viraIielo;:rams.  The  ^urfn-'e  "orna- 
ment is.  for  the  mo-t  1,,'irl.  .hie  tn  the  I'erm^uirm-e  of  tlie  -iieees-ive 
lities  of  growth:  hut.  In  the  anterior  (.art  of  the  ho.ly,  nut] 
esiieeiallv  in   the  vieiiiilv  of  the  nai.e.  a    few    -mall    vermJelllar  nro- 
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between  tbe  ventral  and  caudal  fins.  The  latter  organ  is  sym- 
metrical ;  it  has  eight  rays  in  the  upper  lobe,  springing  from  the 
terminal  veitebra,  and  three  or  four  marginal  rays  above.  The 
lower  lobe  has  from  eight  to  ten  rays.  The  scales  are  small  and 
very  thin,  finely  sculptiu-ed  with  delicate,  concentric  striae  on  the 
enamelled  surfieLce.  This  species  differs  from  the  following  in  its 
more  elongated  proportions  and  the  relative  small  size  of  the  head, 
♦  as  weU  as  in  the  form  of  the  centrum  of  the  vertebra. 

Affinities, — The  generic  relations  of  Leptolepis  are  with  Thriaaopa 
and  MegaJ/wi^s.  Professor  Miiller  considers  the  recent  Amia  to  be 
a  living  representative  of  this  section  of  the  Oarwid  order,  and  pro- 
poses to  group  them  as  a  fiEimily  of  his  Ganoidei  holostei.  The 
affinities  of  the  species  have  been  alluded  to  in  the  description. 

Locality  and  Oeological  Position, — This  fish  appears  not  un- 
common in  the  Oxford  clay,  at  Christian  Malford,  associated  with 
several  other  species  of  fossil  fish,  and  with  the  cephalopodal  remains 
so  remarkable  for  the  rare  conservation  of  their  more  perishable 
parta 


Explanation  op  Plate. 


Fig:  1.  Fish,  the  sixe  of  nature,    a,  coronoid  process,    h,  premaxillarj. 
Fig.  2.  Specimen  with  the  mouth  open,    a,  coronoid  process,    h.  premaxilkry. 
Fig.  3.  Specimen  showing  the  under  part  of  the  head,    a,  a,  coroncnd  processes. 
Fig.  4.  Scales,  magnified. 

P.  BE  M.  Grey  Egerton. 
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Decade  VI.    Plate  IX. 

LSPTOLSPIS   C0V8TSXCTUS. 

[Geniu  LEPTOLEPIS.  Aoassiz.  (Sab-kingdom  Yertebrata.  Class  Pisces.  Order 
OoniolepidotL  Family  SanroideL  Sab-fiunily  Sanroidei  hcmiooercL  Ist  Groap.  Tail 
forked.)  Scales  yery  thin  and  rounded;  dorsal  fin  opposite  the  yentrals;  operenlom 
broad;  sub-operculnm  large;  teeth  villiform;  lower  mazillaries  with  strong  ooronoid 
processes.] 

LeptolepU  consirictusy  Egertox. 

Description. — ^The  genus  Leptolepie  contains  no  fishes  of  mag- 
nitude, nevertheless,  as  some  of  the  species  are  very  minute, 
the  range  of  size  is  considerable.  Leptolepia  constridua  holds  an 
intermediate  position  in  this  respect.  The  largest  of  four  specimens^ 
which  I  have  examined,  measures  3^  inches  from  the  extremity  of 
the  nose  to  the  fork  of  the  tail  The  head  is  small,  occupying  less 
than  one  fourth  of  the  entire  length,  and  of  elegant  form.  Indeed, 
the  whole  fish  is  remarkable  for  the  graceful  proportions  it  displays. 
The  bones  of  the  head  are  exceedingly  thin,  and  quite  smooth,  with 
the  exception  of  the  preoperculum,  which  is  characterized  by  a  fan- 
like group  of  prominent  ridges,  radiating  firom  the  anterior  angle  of 
the  bone.  This  structure  distinguishes  the  species  very  neatly  firom 
Leptolepia  conc&ntricua*  which  has  the  preoperculum  as  smooth  as 
the  other  cranial  bones.  The  mouth  is  small,  and  opens  upwards. 
The  lower  jaws  are  curved.  No  teeth  are  visible  in  the  specimens 
I  have  seen,  which,  in  other  respects,  are  in  a  good  state  of  pre- 
servation. The  coracoid  bone  is  strong  and  rounded.  The  spinal 
column  consists  of  38  vertebrae.  These  are  longer  than  broad,  and 
are  remarkable  for  the  depth  of  the  constriction  of  the  centrum 
between  the  articulations.  Hence  the  specific  designation.  This 
constriction  gives  to  each  vertebra  the  form  of  an  hour-glass.  The 
relative  position,  size,  and  character  of  the  finif  in  this  genus  vary 
little.  In  the  species  under  consideration  they  are  all  small,  and 
the  rays  slender.    The  pectorals  contain  about  19  rays  in  each  fin, 

*  Egerton,  Journal  of  GeoL  Soc,  vol  v.  p.  35. 
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tlie  ventraJH  10,  and  the  dorsal  and  anal  12.  Tlie  caudal  fin  in 
biftii-cate,  the  lower  lobe  being  ratlier  larger  tlian  the  upper.  Tho 
Hcales  are  oval,  and  their  surface  marked  by  numerous  fine  concen- 
tric lines,  aa  in  all  the  other  species  of  tlie  genus. 

A^itiities. — Tliia  species  is  distinguished  from  Lcptolejns  conceti" 
iricus  hy  the  sculptured  preoperculum,  the  greater  i4?nuitj'  of 
the  scales,  and  the  smaller  size  of  the  head.  It  has  some  resem- 
blance to  LeptoUpis  Knori'i,  found  at  Solenhofen,  but  has  the 
head  proportionately  larger,  the  apophj'ses  of  tlie  caudal  vertebne 
less  inclined,  and  the  form  of  the  vertebne  veiy  distinct.  I  have  a 
specimen  of  LeptoUpU,  found  in  a  liaasic  bed  near  Curcy  in  France, 
which  very  much  reaemblea  this  species. 

LocalUy. — All  the  specimens  I  have  se«n  of  tlus  species  belong  to 
iUr.  Moore,  and  were  found  by  him  in  a  bed  of  light-coloured  lia«„ 
near  Uminster. 
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Fig.  I.  The  fUh,  nMural  ds 
Fig.  i.  Anotber  gpecimrn. 
Fig.  3.  Scales,  magnified. 
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Decade  VI.    Plates  X.,  X*. 


LOPHIOSTOMUS   DIXOHI. 

[Genus  LOPHIOSTOMUS  (\o<t>ioff  lophius,  ffrofxa,  os),  EoEBTOK.  (Sub-kingdom 
Vertebnita.  Class  Pisces.  Order  Goniolepidoti.  Family  SauroideL  Sab-&mily  Sau-' 
roidei  homocercL)  Body  short  and  thick ;  head  depressed ;  mouth  large,  dehiscent ; 
premaxillary  and  maxillarics  with  a  single  row  of  large,  conical,  incurred,  grooved  teeth ; 
smaller  teeth  on  the  vomer  and  palatines ;  divided  nasal ;  lower  jaw  deep,  with  an  outer 
row  of  stronger  and  an  inner  row  of  weaker  teeth ;  glossohyal  expanded  into  a  broad 
plate;  scales  rhomboidal,  ganoid,  pitted  on  the  surface  and  serrated  at  the  posterior 
margin.] 

Species  unica. — Lophiostomus  Dixoniy  Egebton. 

Descriptixyii, — In  order  to  convey  an  adequate  idea  of  this  singular 
fish,  it  has  been  necessary  to  exceed  the  limits  of  illustration  generally 
adopted  in  this  publication.  The  two  plates,  from  the  masterly 
hand  of  Mr.  Dinkel,  contain  four  views  of  the  specimen,  together 
with  magnified  representations  of  the  scales  and  teeth.  The  num- 
bers used  to  designate  the  various  bones  arc  those  employed  by 
Professor  Owen,  in  his  writings  on  the  homologies  of  the  Vertebrate 
skeleton.  It  is  not  in  this  respect  only  that  I  am  indebted  to  my 
distinguished  friend  ;  I  have  also  to  acknowledge  the  invaluable  as- 
sistance he  has  afforded  me  in  working  out  the  details  of  this  curious 
fossil,  and  his  recognition  of  its  afiinities  to  the  recent  Arapaima, 
In  fonn  this  fish  was  short,  squat,  and  bulky,  contrasting  remark- 
ably in  these  respects  with  the  more  or  less  elongated  features  of  the 
abdominal  predatory  fishes,  both  recent  and  fossil,  and  recalling 
rather  the  similitude  of  a  Siluraid.  The  head  is  wide  and  flat- 
tened, and  measured  probably  more  than  a  foui'th  of  the  entire 
length.  The  muzzle  is  broad  and  semicircular,  projecting  somewhat 
beyond  the  lower  jaw  ;  the  gill-covers  are  large,  and  the  branchi- 
ostegous  rays  of  great  strength.  All  these  bones  are  invested  with  a 
dense  layer  of  ganoine,  having  the  surface  raised  into  innumerable 
small  prominences  more  or  less  confluent  or  distinct,  resembling  in 
this  respect  some  recent  SihcvQlds  and  fossil  Ganoids.  The  frontal 
bones  (Plate  x*,  fig.  11)  form  a  large,  somewhat  triangular  plate, 
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expftiidud  towardi*  the  ocdimt,  and  Ix-ftimg  two  roiuarknlile  pi-i>ini- 
Dennm  behind  tho  orbits.  Behind  uud  Wiii^th  thi«  projwUon,  on 
the  right  side,  in  netn  a  strong  pruoewi  ext^-Dding  downwiLrdH  and 
backwards  (fig.  8).  This,  from  ita  form  and  ijcwitiou,  miiBt  be 
th«  iiiiu(toid  bone  ;  although,  from  tlie  ob  lite  ration  of  all  sutures,  it 
in  impossible  to  determine  whethw  it  is  not  parUally  composed  of 
the  postfrontttl.  Immediately  iii  advance  of  the  frontal  bones  are  two 
mmall  winihmar  bones  (fig.  15)  corresponding  to  two  8emicireular 
emarginations  of  the  anterior  edge  of  the  frontal  plate,  and  two 
recessed  fiic«-t«  of  the  premnxillary  l>on<'  (fig.  22).  With  respect  to 
these  bones,  Profwwor  Owen  wi-ites  ai*  foU()Ws ; — "  I  am  now  satis- 
fied, from  the  way  in  which  the  bones  or  divided  bone  fit  into  the 
emaj^inatjons  of  the  frontfd.  that  tliey  are  the  nam.ls,  ftnAwering  to 
the  similarly  divided  but  more  elongated  nneal  tt^  Lei>i<lo«l«u^."  In 
following  up  this  \-iew  the  correctneee  of  the  identification  becomes 
evident  on  examining  the  con-esimnding  parts  in  the  genera  Poly- 
ptenis  hniiAmin.  where  we  find  the  long  narrownasals  of  Lepuhsteus 
represented  by  bones  very  dmilar  in  form  to  tliose  of  the  fossil 
under  consideration.  External  to  tlieae  bones  are  two  small  ossicles 
(fig.  19),  occupying  the  position  of  the  "naaaux"  ofCmier.  These 
are  the  turbinnls  of  Owen,  and  correspond  closely  with  these  bones 
in  the  recent  Ataitt  calva.  Several  fragments  of  bone  (fig.  73)  occur 
between  the  turbinals  and  the  upper  maxillary,  apparently  belong- 
ing to  a  large  lachrymal  or  suborbital  Ix>ne.  Immediately  behind 
the  iip]ierpi-.rtiiinof  this  ]>..nc  .-i  i-fi-os  in  th.'  frontal  hnm-  niitrks  the 
position  of  the  orbit,  and  attest*  the  absence  of  the  supraorbitals 
which  surround  the  orbit  in  Lejndottfvs.  Tlie  area  of  exposed  chalk 
between  the  orbit  and  the  ]>reoperculum  may  have  been  occupied  by 
a  large  postorbital  plate,  as  in  Arapaima  and  Amia.  The  upper  jaw 
is  composed  of  a  single  cuneiform  premnxillary  and  of  large  arcuate 
maxillary  bones,  as  in  Arajxxima  (Pktes  x.,  x",  figs.  21,  22).  Each 
of  these  components  support.1  a  single  row  of  long,  sharp,  conical 
t«eth,  very  regular  in  size,  incui-ved  at  the  points,  and  fluted  on  the 
surface.  Witbin  there  is  a  second  row  of  similar  teeth,  but  rather 
smaller  in  size ;  the  central  ones  are  situate  on  the  vomer  (Plate  X., 
fig.  13),  and  the  lateral  ones  on  the  palatine  bones  (Plate  x.,  fig.  20). 
The  lower  jaw  is  composed  of  long  and  broad  dentary  bones  (Plates 
X.,  X*,  fig.  32),  witli  small  articidar  ossicles  (fig.  30)  at  the  con- 
dyloid extremities.  The  teeth  are  of  like  character  with  those  of  the 
upper  jaw,  and  equally  regular,  but  they  are  implanted  in  a  double 
row ;  those  constituting  the  outer  row  being  considerably  largei-  than 
the  secondary  ones.     The  operculum  (Plate  x*,  fig.  35)  is  of  moderate 
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size  and  of  triimgular  form,  narrow  above  and  broad  below, 
as  in  Lepidostevs.  The  suboperculum  (fig.  36)  is  long  and  nar- 
row,  aad  joins  the  opeixmlum  on  a  horizonal  line.  In  front  of  this 
the  remains  of  a  small  inter-operculum  occur  (fig.  37).  The  opercular 
apparatus  is  completed  by  a  moderately-sized  slightly  curved  pre- 
operculum  (fig.  34).  This  bone  corresponds  with  the  other  bones  of 
the  head  in  superficial  character,  and  is  not,  as  is  firequently  the 
case,  distinguished  by  a  more  bold  and  radiating  style  of  oma- 
mentation.  The  hyoidean  arch  is  characterised  by  the  great 
strength  and  expanse  of  its  component  parts.  The  ceratohyal  bone 
(Plates  X.,  X*,  fig.  40)  is  flat  and  curved,  and  expands  below  into 
a  broad  spatula.  It  supports  a  series  of  10  or  12  short  fiedciform 
branchiostegals  (fig.  44),  the  lower  ones  being  shorter  and  broader 
than  those  which  precede  them.  They  partake  of  the  enamelloid 
character  common  to  all  the  other  bones  of  the  head.  The  most 
remarkable  feature  in  the  anatomical  structure  of  this  region,  is  to 
be  found  in  the  disproportionate  development  of  the  glossohyal  or 
lingual  bone,  which  is  here  expanded  into  a  broad,  oval  disc,  mea- 
suring 1^  inch  in  length  by  1  inch  in  width  (Plate  x.,  fig.  42),  and 
occupying  the  entire  space  beneath  the  rami  of  the  lower  jaw  when 
the  mouth  was  closed.  The  position  of  the  broad  articular  extre- 
mities of  the  eeratohyals,  with  reference  to  this  plate,  leads  to  the 
inference  that  it  derived  its  support  from  these  bones  without  the 
intervention  of  the  basihyals.  It  is,  however,  very  possible  that 
the  latter  may  either  be  confluent  with  the  eeratohyals,  as  in  the 
conger  eel,  or  may  support  the  base  of  the  glossohyal  plate.  The 
scapular  arch  is  for  the  most  part  concealed,  but  enough  remains  to 
show  that  it  partook  of  the  -massive  proportions  of  the  adjoining 
parts.  The  scapula  (Plate  x*,  fig.  51)  is  short  and  of  great  width, 
being  flattened  out  into  the  resemblance  of  an  operculum.  It  is 
smooth  on  the  surface,  a  featui-e  peculiar  to  this  bone.  The  supra- 
scapula  (fig.  50)  is  smaller  than  the  scapula,  and  of  more  slender 
proportions.  The  lower  extremities  of  a  pair  of  strong  coracoid 
bones  are  seen  in  Plate  x.,  fig.  52.  The  pectoral  fin  is  unfortu- 
nately mutilated  ;  enough,  however,  remains  to  indicate  an  organ  of 
singular  aspect  and  powerful  proportions.  It  contained  10  or  11 
i*ays  of  great  strength,  diminishing  in  size  from  first  to  last.  They 
are  invested  with  a  dense  coat  of  ganoine,  composed  of  rugged  imbri- 
cate tubercles,  similar  to  those  on  the  bones  of  the  head,  but  much 
coarser  ;  the  rays  are  very  close  set,  and  are  of  like  character ;  the 
first,  although  the  largest,  not  exhibiting  any  distinctive  features, 
such  as  are  frequently  foimd  in  some  recent  families.     The  appear- 
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anca  in  Uie  plate  of  a  soriiis  of  carpal  tx^nes  is  deceptive,  and  is  due 
to  n  fnictiim  of  the  lnwe  of  the  fin  and  the  reinovnJ  of  tlie  outer  sur- 
fiuse  of  the  itiys.  'f  lie  ventral  fins  are  aUlomioal,  and  etituated  very 
near  tlie  pectorals.  They  are  coniiiarntively  siuall,  containing  four 
rays  of  siinilur  uppwunnce  to  tlie  jxsctoral  rays,  but  of  slighter  fonii. 
They  ai-e  KH[i]>ort«d  upon  two  pubic  bones,  of  which  the  distal 
extremities  only  are  preserved  (Plate  x.,  fig.  63.)  The  scalcR  eon- 
Btitute  a  peculiar  and  vulual^le  feature  in  considering  the  affinities  of 
this  fish,  a  subject  which  will  )>e  treated  in  the  se<|uel.  The  doraiU 
and  lateral  series  are  for  the  most  part  absent,  and  the  few  that  re- 
main are  inverted ;  the  ventral  HcaJea,  however,  are  in  perfect  state 
of  preservation.  They  are  quadrilateral,  and  more  or  less  acutely 
rhoniboidal,  bs  in  LejAdmteun  and  most  of  tlie  fossil  Ganokle.  They 
have  a  thick  superficial  layer  of  dense,  lustrous  ganoine,  deeply  and 
irri'gulai-ly  pitted  and  grooved  on  the  surface,  and  termuiate  pos- 
teriorly in  an  uneven  and  coai-aely  serrated  margin.  The  upper 
anterior  comer  of  the  root  of  tlie  scale  is  produced  to  an  acute  angle, 
while  the  lower  comer  is  rounded  otf  to  fit  the  coiTesponding  angle 
of  the  suc<^«eding  scale.  This  compact  adaptation  of  the  adjoining 
scales  to  each  other  is  still  lurtlier  s&ciu^d  by  an  articulating  proceRs 
on  tlie  upper  niai^n  of  each  scale  lodging  in  a  corresi^tondiug  de- 
pression in  the  lower  niargui  of  the  next  in  the  series.  This  arrange- 
ment is  identical  with  that  in  many  of  tlie  genera  of  the  fossil 
Oanoide,  and  obtains  also  in  the  recent  LcpUIosteus.  It  is  much  to 
be  regretted  that  no  other  portions  of  this  fish  have  been  preserved, 
since  the  position,  fonu,  and  structui'e  of  the  dorsal  and  caudal  iins, 
and  the  character  of  the  vertebral  column  ni-c  most  important  ele- 
ments in  dctemiining  its  true  chanioter  in  relation  to  the  other 
members  of  the  cliuss  to  which  it  belongs. 

Affinities. — The  generic  title  I  have  adopted  for  this  fish  liaa  no 
reference  to  any  real  or  supposed  affinities  with  Lopldua  ;  it  has 
been  suggested  solely  by  the  disprojwrtionate  size  of  the  mouth,  so 
remarkable  In  both.  In  general  features  Lojihioslomus  is  so  unhke 
any  fish,  either  fossil  or  recent,  with  which  I  have  been  able  to 
compare  it,  that  it  must  for  the  present  be  considered  an  isolated 
form.  It  possesses,  nevertheless,  some  resemblances  in  structural 
details,  both  to  fossil  and  recent  forms,  which  point  to  an  approxi- 
mation of  its  true  position  In  the  scale  of  nature.  With  respect  to 
the  order  to  which  this  singular  fish  should  be  referred,  there  is 
fortunately  no  doubt.  Tlianks  to  the  labours  of  the  talented  author 
of  the  Agassizian  system,  a  single  scale  is  decisive  of  its  being  a 
true  Gonoirf.    Again,  the  association  of  the  rhomboidal  scale,  with 
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large  predatory  teeth,  stamps  it  a  member  of  the  Sauroid  fiunily. 
As  compared  with  other  fossil  members  of  this  fiimily,  it  approxi- 
mates EngnoUhus  in  the  character  of  the  scales,  but  differs  from  this 
genus  and  resembles  CcUurua  in  the  imiformity  of  the  teetL  Be- 
fore I  was  cognizant  of  the  scales,  I  was  inclined  to  think  it  might 
belong  to  the  Ccelacanthe.  The  bulky  form  and  depressed  head,  the 
broad  lower  jaw,  fluted  teeth,  and  sculptured  bones,  are  all  features 
prevalent  in  that  fifunily  ;  but  the  angular  scales  forbid  this  associa- 
tion, as  the  boundaries  of  these  &milies  are  now  defined.  There 
are  certainly  exceptional  forms  among  the  fossil  Sauroids,  such  as 
Megdlurua  and  Leptolepia,  with  roimded  scales,  but  these  are  com- 
bined with  other  characters  preponderating  in  fevoxir  of  the  Sauroid 
relationship.  On  comparing  Lophiostomua  with  recent  fishes,  the 
most  striking  features  which  naturally  suggest  themselves  are  the 
dentigerous  maxillaries,  the  divided  nasal,  and  the  expanded  lingual 
bone.  The  first  peculiarity,  namely,  the  part  performed  by  the 
maxillary  bone  in  the  conformation  of  the  upper  jaw,  is  common  to 
the  Olupeidce,  the  Scdmonidce,  to  Lepidostetia,  and  Polypterus,  and 
to  several  genera  of  doubtful  position,  such  as  Arapaima*  Amia, 
HyodoUy  Megcdops,  ErythHnua,  Macrodon,  &a  Most  of  these 
genera  have  also  teeth  on  the  vomer  and  palatine  bone&  The 
divided  nasal  is  a  structure  of  more  limited  occurrence.  It  obtains 
mLepidosteuSy  PolypteruSyAmiUy  Arapaima,  HeterotiSy  Erythrinua, 
as  also  in  Megalichihys,  and  some  other  fossil  genera.  The  lingual, 
or  submaxillary  plate,  the  glossoliyal  of  Pofessor  Owen,  occurs  in 
ElopSy  Megalopa,  and  Aniiciy  but  attains  its  maximum  development 
in  Arajxiima,  Among  fossil  genera,  Astevolepis  has  this  bone  single  ; 
in  Holoptychins  and  some  of  the  Diptei^na  it  is  double  as  in 
Polypteim^iy  while  in  Megalichthya  and  Osteolepla  it  is  replaced  by 
three  plates.  The  combination  of  these  features  most  in  accordance 
with  those  in  Lophiostomus  occurs  in  the  genera  Arapaima  and 
Amia,  In  reference  to  the  former,  Professor  Owen  wrote  to  me  from 
Paris  last  autumn  as  follows  :  "  Having  your  chalk  fish  still  in  view, 
I  looked  sharp  at  all  the  fishes'  skuUs  at  the  Garden  of  Plants,  and 
found  ahnost  its  fac-simile  in  that  of  the  great  Sudia  (Ampaima) 
gigaa  ; — the  same  short  premaxillaries,  long  dentigerous  maxillaries, 
rear  rank  of  shorter  teeth  on  the  vomer  and  jmlatines,  divided  nasal, 
broad  glossohyal,  numerous  branchiostegals,  and  rough  outer  surfiice 
of  the  bone,  &c.  ;  the  general  shape  much  closer  to  the  fish  from 
Alfriston  than  the  skull  of  Lepidosteus  is,  but  clearly  showing  the 
same  Sauroid  or  Salamandroid  family  construction."     In  some 
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respecU  tlie  rtuwtnlilaiice  toAinia  in  also  verj'  ruiiiHrkiiblv,  eitpeciiiUy 
in  th«  form  aud  [>ru|x>rtiun»  of  the  dlviilttl  iiumiI,  luiil  the  turhinal 
bones,  in  tlii;  potiitioti  of  thv  orbit,  the  tiiiortaned  anUro-pOHtenor 
dimenHioiis  of  the  craniuiu,  the  larger  aixe  of  the  t^<eUi,  aiid  tht^ 
absence  of  the  deep  pits  charact«mtic  of  the  htaJ  bwues  iu  Ai-apahiui. 
The  flatteD«d  head  reaemblat  that  of  PolifpUntl,  and  the  scales  and 
operculum  those  of  Lc2>idosteu«. 

To  recapitulate  the  peculiaritiea  of  Lopkiotttomus :  it  has  thv 
Hcales  of  a  Oanoid,  and  the  teeth  of  a  Sauroid,  aaeociatcd  with 
characters  found  in  AraptiiTiiit  and  Amia,  but  difi'ering  fi<om  all 
tlieiM;  in  outwiiril  form  atid  proportions,  and  in ,  these  respects 
approximating  ratlier  to  the  fomily  of  the  GueUicmithe.  It  woidd 
be  premature  to  utti'mpt,  from  h  single  specimen,  and  that  an 
imiMiifeet  one,  to  uiinuttle  establisherl  generalizations,  witliout  suf- 
ficient materials  to  prepare  a  sound  baais  of  re-adjustment.  It 
ia,  however,  clear  tliat  when  the  period  arrives  for  a  re-dasaification 
of  many  genera,  botli  recent  and  fossd,  now  occupying  somewhat 
doulitfid  poaitiona,  the  subject  of  this  description  must  form  au 
eRSential  element  in  the  consideration.  Cuvier  haa  placed  Lepid^oatctts 
and  Polypteru^,  Amia  and  Ara}xiima,  with  the  Clv^idee  ; 
Agas^  considers  the  two  former  as  Saurouh,  the  two  latter, 
CvdoAXtnths ;  whih^  Muller  places  Arujiai/nM  witli  the  Clupeidee, 
and  creates  a  new  order,  OanoUlei  hotostei,  for  the  families 
Lepidostcini  and  Polyptcrini,  and  suggests  a  tliird  family  for  the 
reception  of  Amia,  combined  with  the  fossil  genera,  Megalurua, 
Leptol^ais,  Thrissojjs,  and  their  allies.  This  is  not  the  place  to 
enter  upon  a  discussion  of  the  many  points  raised  in  such  a  con- 
troversy, but  we  must  liope  that  before  long  Pi-ofessor  Agassiz,  who 
is  now  so  opportunely  located  for  studying  some  recent  forms  im- 
plicated in  the  question,  may  be  able  to  effect  a  satisfactory  settle- 
ment of  these  disputed  jwints. 

History  and  Geological  Position. — The  only  specimen  I  have 
seen  of  this  fish  is  in  the  Britisli  Museum.  It  was  found  in  a  chalk 
quarry  near  Alfriston,  in  Sussex,  and  was  presented  to  the  National 
Collection  by  Captain  Beckford,  R.N.,  of  Ryde.  I  am  indebted  to 
my  friend,  Dr.  Mantell,  for  the  drawings  of  the  specimen,  made 
some  years  ago  by  Mr.  Dinkel ;  and,  in  accordance  with  his  wishes, 
I  have  named  the  species  after  tlie  late  Mr.  Dixon,  a  tribute  I  am 
too  happy  to  make  to  the  memorj-  of  one  whose  friendsliip  I  long 
enjoyed. 
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Explanation  op  Plates. 

Plate  X. 

F|g.  1.  Lophiostomiu  Dixoni,  under  Tiew. 
Ilgs.  2.  3.  Teeth,  magnified. 
I^gi.  4.  5.  Upper  sorfiice  of  scales. 
Figi  6.  Under  yiew  of  scale. 

Plate  X*. 

Fig.  1.  Lopliiostomiis  Dixoni,  side  view. 
Fig.  2.  Ditto  ditto        front  yiew. 

Fig.  8.  Ditto  ditto        npper  yiew. 


Reference  to  Figures. 


8.  Mastoid  bone. 

11.  FrontaL 

12.  Fostfrontal. 

13.  Vomer. 

14.  Prefrontal. 

15.  NasaL 

19.  Torbinal. 

20.  Palatine. 

21.  Maxillary. 

22.  Premaxillary. 

23.  Articular. 
32.  Dentary. 

34.  Freopercnlar. 

35.  Opercular. 


36.  Snbopercular. 

37.  Interopercular. 

40.  Ceratohyal. 

41.  BasihyaL 

42.  GloesohyaL 
44.  Branchiostegal. 

50.  Suprascapular. 

51.  Scapula. 

52.  Coracoid. 
57.  Phalanges. 
63.  Pubic. 

69.  Ventral  fin. 
73.  Suborbitals. 
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DECADE    THE    SEVEHTE. 


This  Decade  is  devoted  to  figures  and  descriptions  of  Trilobites,  a 
group  of  extinct  Crustacea  of  the  highest  geological  interest  These 
remarkable  fossils  are  wholly  restricted  to  Pakeozoic  formation& 
The  progress  of  research  has  shown  that  the  various  genera  and 
species  of  Trilobites  are  remarkably  characteristic  of  well-defined 
geological  horizons ;  consequently,  the  study  and  exact  definition  of 
them  is  laid  much  stress  upon  by  the  geologist  whose  labours  are 
directed  to  the  investigation  of  the  more  ancient  rocks. 

The  recent  publication  of  a  beautiful  work  by  M.  Barrande,  on 
the  Trilobites  of  Bohemia,  in  which  the  species  are  fully  illustrated 
and  described,  affords  means  of  comparison  with  the  specimens  of 
British  Trilobites  (usually  less  perfectly  preserved),  such  as  we  did 
not  before  possess.  It  will  be  seen  from  the  following  descriptions 
that  but  few  of  our  species  are  identical  with  those  of  Bohemia,  and 
thus  we  get  at  an  interesting  indication  of  a  geographical  distribu- 
tion of  these  primaeval  animals. 

Of  forty-five  species  here  described,  but  one,  a  Phacops, — a  member 
of  a  different  section  from  that  previously  illustrated,  belongs  to 
any  genus  as  yet  selected  for  these  Decades. 

Cheirurus  is  exemplified  by  a  species  heretofore  known  only  in  a 
fragmentary  state. 

Sphcerexocliua  tiiirvs  is  a  cosmopolitan  fossil,  of  which  excellent 
specimens  have  been  lent  to  us  for  illustration. 

Encrimtriis  and  Acidaapis  are  typified  by  new  species  from  the 
lowest  fossiliferous  deposits. 
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Cypluispia  oiid  Mgllna  are  for  llin  flrat  time  publislied  in 
England ;  and  a  new  genuK,  CyjyitonUimt,  is  pn>)>08ed  for  some 
«Bin»tj>  and  hitherto  undescribcd  funas. 

Remophvii-ides  is  republished,  with  Bomo  additional  data  for  the 
correct  account  of  its  structure.  It  \»  proposed,  for  what  ajipeor  to 
be  cogent  reasons,  to  refer  some  ourioufl  variatiooa  in  closely  idli«d 
forms  to  sexual  differencea 

I  Tinder  the  ten  genera  here  illustrated,  tlie  descriptions  of  all  known 
British  species  are  given.  They  have  in  every  instance  been  drawn 
up  by  Mr.  Salter. 

Edwabd  FoBBfS. 
Ausmt  1,  1853. 
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Decade  VII.    Plate  L 


PHACOPS   DOWHUrOLS. 

[Gleniis  PHACOPS.  Emmrich.  (Sub-kingdom  Aiticnlata.  Class  Crustacea.  Order 
Entomostraca.  Tribe  Trilobitse  or  Palsadse.)  Head  strongly  trilobed;  glabelbi  lobed, 
and  broadest  in  front;  fiicial  suture  ending  on  tbe  external  margin;  eyes  largely 
facetted;  b3rpostome  oblong,  rounded  at  the  end;  thorax  of  11  segments,  the  pleursa 
grooved  and  facetted  for  rolling  up ;  tail  strongly  ribbed,  of  several  segments,  the  margixk 
entire  or  toothed.] 

[Sub-genus  Acaste.  Goldfuss.  Form  convex,  and  contractile  into  a  balL  Glabella 
not  much  inflated,  all  the  lobes  distinct;  facial  suture  within  the  edge  or  marginal  in 
front;  head  angles  rounded  or  with  short  spines;  hypostome  obtuse,  entire;  body 
segments  rounded  at  the  ends;  tail  of  a  moderate  number  of  distinct  segments  (11  or 
less),  its  edge  without  lateral  spines.] 

Diagnosis.  P.  alutaceus;  capite  transversa,  margini  frontali  angulato; 
glabella  depressd  oblonga  subparaUella,  sulcis  utrinque  tribus  distincHs,  lobo 
basali  linearly  secundo  ovali,  superiori  transversa — sed  margine  superiare 
ascendente  sinuate — lobis  omnibus  planis  etfere  ad  medium  glabella  extensis^ 
spatio  angusto  interjecto:  lobo  cervicali  elevato ;  oculis  magnis  nee  eminenti- 
bus:  Cauda  subtrigoiia,  axi convexo  costis quinque distinctis  tribusque obscuris 
prcedito, — lateribus  quinque-costatis,  costis  duplicatis  ;  margine  distincta, 
apice  angulato. 

Synonyms.  Calymene  macrophthalma  (Brongn.),  Buckland  (1836), 
Bridgw.  Treatise,  pi.  46.  fig.  5  (not  4.)  Calym.  f  Downingice,  Murchison, 
Silur.  Syst.  (1839),  pi.  14.  ^g.  3.  Milne  Edwards  (1840),  Crust.,  3.  324. 
Acaste  Downingice^  Goldfuss,  Syst.  Uebcrsicht  der  Tril.,  Neues  Jahrb. 
(1843),  563.  Phacops  macrophthalmus,  Burmeist.  (1843),  Org.  der  Tril., 
139,140,  and  in  ed.  2.  (1846),  p.  92.  Phacops  DowningicB,  Emmrich, 
Neues  Jahrb.  (1845),  40.  pi.  1.  fig.  2.  [icon  mala]  ;  Transl.  in  Taylor's 
Scient.  Memoirs  (1845),  vol.iv.  pi.  4.  tig. 2.  Phillips  and  Salter,  Memoirs 
Geol.  Surv.  (June  1848),  vol.  ii.  pi.  1.  p.  239,  336.  pi.  5.  fig.  2.  3.  4.  M'CoY 
(1851),  Synopsis  PaL  Foss.  Woodw.  Mus.  160. 

Junior. — Asaphus  subcaudatus,  and  A.  Cawdoriy  Murchison,  Sil.  Syst. 
pi.  7.  fig.  9,  10.    Phacops  subcaudatus,  Salter  and  Phillips,  I.  c.  239. 

One  of  the  most  cominon,  and  certainly  one  of  the  most  elegant 
trilobites  in  the  Silurian  System — occurring  in  abundance  wherever 
Upper  Silurian  strata  are  found.    It  is  a  very  characteristic  fossil  of 
[vir.  i.]  7  A 
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the  Dudley  limeHtoito:  And  yet,  perhaps,  tliere  is  no  spedes  of 
trilobite  wliicli  Ii»i9  been  bo  much  misunderstood ;  the  confusion 
uppurotitly  arising  from  tliis  circumstance — that  it  ia  mrely,  if  ever, 
found  out  of  Britain  ;  altliough  soniewliat  similar  8]>e«ie8  have  been 
identified  with  it,  both  British  and  foreign.  It  was  named  in  com- 
pliment to  Mrs.  Downing,  of  Dudley,  from  whose  cabinet  tiie  figurea 
ia  the  "  Silurian  System  "  were  drawn. 

Description. — Length  from  an  inch  and  a  half  to  two  inchee. 
The  general  form  lung-ovale,  the  anterior  end  being  considerably 
broader,  and  Mdth  the  axis  following  the  same  lines,  and  regularly 
tapering  Irom  heaii  to  taih  The  surface  is  moderately  convex,  the 
axis  raised  above  the  sides,  not  separated  by  deep  furrows  except 
in  the  head,  and  more  convex  in  the  thorax  than  in  the  head  or 
tail  The  head  ia  somewhat  less  than  a  semi-circle,  though  just 
twice  as  long  as  bn>ad,  the  general  outline  being  rather  triangular, 
&om  an  indentation  in  tlie  cur\'ed  outer  margin  on  each  side  of  the 
wide  glabella  ;  ihe  front  ia  not  produced,  but  angular.  The  glabella 
occupies  more  tlian  one  third  the  width  of  the  head  in  front,  and 
tapers  but  little  backwards,  having  nearly  straight  and  parallel 
sides  ;  it  rises  considerably  above  the  cheeks,  but  is  rather  depressed 
than  convex,  especially  the  forehead  lobe,  whit:h  is  not  at  all  inflated, 
but  slopes  gradually  to  the  narrow  front  margin,  fr^m  wltich  it  is 
oeparated  by  a  shallow  furrow.  Neck  lobe  strong,  broader  than  the 
first  basal  lobes,  which  are  tran3\'t'rse  nnd  linear ;  the  middle  pair 
are  broader  than  these,  and  oval,  the  direction  of  the  first  and 
second  rrows  detennining  their  shape — the  lower  furrow  curves 
downwards,  and  reaches  the  side  of  the  glabella ;  the  upper  one, 
which  is  abbreviated,  curves  the  reverse  way ;  the  upper  lateral  lobe 
is  transverse,  scarcely  triangular,  and  bounded  above  by  a  sigmoid 
furrow,  which  runs  very  obliquely  out  above  the  eye.  All  the  furrows 
stretch  equally  towards  the  middle  of  the  glabella,  leaving  but  a 
narrow  space  between  their  ends  ;  between  the  upper  pair  a  short 
longitudinal  depression  occurs.  The  lobes  are  not  swelled  between 
the  furrows,  but  the  surfjice  is  even  and  tlie  furrows  shallow  (they 
are,  however,  sharply  defined  on  the  internal  cast) ;  the  neck  furrow 
and  basal  furrows  are  strong — the  two  upper  ones  very  faint.*  The 
cheeks  are  steeply  bent  down,  their  outer  margin  not  distinguished 
by  any  furrow,  and  they  slope  gradually  from  the  eye,  without  any 
ridge  or  groove  beneath  the  latter ;  the  neck  furrow  is  continued 
almost  to  the  posterior  angle,  which  is  rounded  off  and  only  shows 
a  alight  projection  (fig.  10,  c)  in  the  place  of  a  spine.    The  iacial 

•  Uemoin  GeoL  Survey,  voL  ii.  p.  1.  pi.  5.  fig.  2. 
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sature  cuts  the  outer  margin  in  a  curved  line  in  front  of  tlie  pos- 
terior angles,  and  opposite  the  base  of  the  eye;  on  the  under  sur&ce 
of  the  head  (fig,  6)  the  suture  cuts  the  margin  further  back- 
ward (b  6).  Above  the  eye  it  continues  along  the  axal  furrow  and 
round  the  front  of  the  glabella  just  outside  the  marginal  furrow. 
Eyes  rather  large,  conical,  rising  in  some  specimens  nearly  to  the 
level  of  the  glabella,  placed  about  half-way  up  the  cheek,  near  to 
the  two  upper  glabella  lobes,  and  occupying  their  length  :  eye  lobe 
with  a  raised  outer  margin  ;  lentiferous  surface  broad,  with  about 
155  lenses  in  each  eye,  each  vertical  row  containing  eight.  The 
cornea  is  convex  over  the  lenses,  and  the  intermediate  flattened 
spaces  are  finely  granular,  the  granules  forming  a  rough  hexagonal 
network  toward  the  base  of  the  eye  ;  the  lensesarenearly  their  own 
diameter  apart,  but  this  varies  much  in  diflferent  individuals,  the 
space  being  often  much  less  (figs.  7,  8). 

On  the  under  side  of  the  head,  the  incurved  front  portion  (which, 
as  in  all  the  genus,  is  continuous  across,)  is  broad  (fig.  5,  a),  and 
granular,  like  the  upper  surface  ;  it  supports  the  broad  base  of  the 
hypostome,  which  is  also  granulated.  This  organ  is  subquadrate 
but  broadest  at  its  base,  and  very  regularly  convex,  almost  tumid  y 
a  faint  concentric  furrow  running  round  the  sides  and  tip  just  indi- 
cates a  narrow  margin,  more  flattened  than  the  other  parts  ;  there 
are  no  lateral  fiiiTOWs,  but  high  up  on  each  side  is  a  small  tubercle. 
The  tip  is  straight  and  somewhat  truncate,  and  the  exterior  angles 
are  cut  ofi*  so  as  to  render  the  end  somewhat  polygonal ;  but  there 
are  no  traces  of  projecting  teeth,  and  the  appearance  of  the  apex  ia 
obtuse.  The  entire  organ  is  much  narrower  than  the  glabella,  and 
not  above  half  its  length,  but  from  the  position  of  its  base  it  reaches 
as  far  backward  as  the  middle  pair  of  glabellar  fiirrows.  And  these 
glabellar  furrows,  as  Burmeister  has  shown,  doubtless  indicating  the 
position  of  the  jaws  and  accessory  parts  of  the  mouth,  the  hypostome 
must  have  served  the  office  of  labrum  or  upper  lip. 

Thorax  considerably  longer  than  the  head,  of  11  not  very  highly 
arched  rings — the  axis  moderately  convex,  of  nearly  equal  breadth 
with  the  pleurae.  These,  which  are  traversed  by  a  straight  deep  groove, 
(fig.  10,  d),  are  curved  rather  abruptly  downwards  at  the  fulcrum 
(fig.  10,  e),  which  anteriorly  occurs  at  the  inner  third  of  their  length, 
and  in  the  posterior  ring  does  not  reach  further  than  one  fourth. 
The  anterior  edge  of  each  pleura  is  sharpened  or  facetted  *  to  pass 
under  the  preceding  one,  and  the  posterior  edge  is  thickened.  Each 
pleura  is  much  bent  forward  at  its  end,  which  is  deeply  notched 

♦  M'Coy,  Annals  Nat  Hist  (Dec.  1849.) 
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(tigs.  IS,  IS),  oud  on  the  under  side  of  each,  iu  front  of  tliia  aotoJi, 
is  placed  a  tubercle  {flg,  13,  a).  When  the  animal  was  in  the  act  of 
rulling  up,  this  tubercle  preveuted  the  next  ring  trom  being  puslicd 
too  far  forward  ;  the  tail,  too.  has  them  on  its  anterior  edge.  Some 
Bnch  contrivance  as  thia,  for  giving  cx>mpactne^  to  the  rolled  up 
form,  is  probably  general  in  trilobites,  and  Mr.  John  Gray,  of 
Dudley,  who  first  drew  my  attention  to  it,  litw  aucweded  in 
developing  nearly  the  whole  of  tlie  under  surtace  of  thia  spedes. 

The  tubercles  just  mentioned  occur  on  the  incurved  crustaceoua 
portion  (fig.  13,  b)  of  the  pleura,  which,  in  this  species  in  but 
narrow,  while  in  P.  cuiidattis,  Decade  II.  PL  1,,  it  extends  8om« 
distance  inwards. 

The  tail  ia  sub-triangular  aaA  rather  point€^,  nearly  twice  aa 
wide  aa  long,  and  moderately  convex ;  the  axis  is  more  convex,  but 
does  not  rise  abruptly  from  the  general  sm-foce,  nor  is  it  separated 
from  the  sides  by  any  distiuct  axal  furrows.  It  is  conical,  not  so 
wide  as  the  sides,  extending  to  about  four  fifths  of  the  length  of  the 
tail,  with  an  obtuse  scarcely  prominent  end ;  it  is  crossed  by  five 
distinct  and  two  or  three  obscure  rings.  The  sides  have  five  or  six 
rather  deep  and  curved  furrows,  which  end  abruptly  at  the  thickened 
margin  ;  smaller  and  shallower  ftirrowa  occur  between  each  of  the 
principal  ones  for  the  whole  length.  The  incurved  under  margin  la 
narrow  but  thick. 

The  whole  of  the  upper  surface,  and  the  incurved  margins  of  the 
head  and  tail,  are  covered  with  fine,  close,  equal  granulations ; 
the  bypoatome  ia  also  equally  rougli — none  of  the  grains  become 
tuberdea,  but  all  remain  of  equal  size. 

Variations.— Ainong  the  specimens  in  the  cabinets  of  Messrs. 
Fletcher  and  Gray,  occur  one  or  two  with  the  eyes  (fig.  3)  very 
considerably  larger  than  usual,  so  as  almost  to  equal  those  of 
P.  Stokesii;  the  specimens,  liowever,  cleai'ly  belong  to  the  species 
we  are  describing.  The  following  measurements  in  lines  will  give 
an  idea  of  this  difference,  which  is  represented  in  oiu:  figure  3 : 


Ordinary  specimen : — 
Length  of  head      -        -    5  lines. 
Length  of  the  eye  -        -    2    „ 
Height  of  eye        -        -     1     „ 


Large-et/ed  variety : — 
Length  of  head     -         -     5^  lines. 
Length  of  the  eye  -     2\     „ 

Height  of  eye        -         -     H    » 


The  surface,  therefore,  in  one  case  is  nearly  double  that  of  the 
other,  and  the  number  of  lenses  is  increased  to  about  180,  the 
lenses  themselves  being  each  a  little  larger  and  not  distant  from 
one  another  more  than  half  their  diameter.     Another  specimen,  in 
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Mr.  Gray  8  cabinet  (fig.  8.)  has  the  lenses  decidedly  small,  distant 
their  full  diameter  from  each  other,  and  the  intermediate  granula- 
tions more  elevated  and  connected  into  zigzag  lines.  Fig.  7*  shows 
the  ordinary  surface  of  the  eye.  Some  specimens  have  the  axis  of 
the  body  more  prominent  than  others,  and  the  tail  is  more  pointed 
in  some  than  in  others.  The  glabella  varies  in  width,  and  divergence 
of  the  axal  furrows ;  many  specimens  having  the  sides  nearly 
parallel,  as  in  fig.  4,  others,  as  fig.  10,  somewhat  more  clavate. 
And  in  a  dwarf  variety  from  the  Caradoc  sandstone,  found  by  Pro- 
fessor Sedgwick  at  Llanrwst,  in  North  Wales,  the  clavate  form  is 
very  marked.  Occasionally  (fig.  4)  the  two  front  furrows  become 
quite  obscure ;  but  this  is  a  rare  variation.  These  two  upper  furrows 
are  always  shallower  than  the  lower  one  and  neck  furrow,  and  they 
show  but  little  in  the  internal  cast ;  but  they  are  never  quite  lost. 
Fig.  14  is  from  a  fine  large  head  from  Ledbury,  in  Mr.  C.  Stokes's 
cabinet ;  the  glabella  furrows  are  remarkably  deep,  considering  it  is 
an  internal  cast,  and  the  lobes  somewhat  more  tumid  than  usual. 

Affinities. — The  variation  just  noticed  gives  the  specimen  a  great 
resemblance  to  a  nearly  allied  species,  which,  however,  belongs  to  the 
section  Phacopa,  viz. — P.  Stokeaii,  M.  Edwards,  (P.  rnacrophthalma^ 
Brongn.,  t,  1.  £  5.,  figured  in  Mem.  GeoL  Surv.,  vol.  ii,  pt  1.  pi.  5. 
%.  1).  This,  which  is  abimdant  at  Walsall  and  Dudley,  and  fre- 
quently met  with  in  the  Wenlock  limestones  of  the  Malvems,  is  easily 
distinguished  from  all  the  varieties  of  P.  Downingice  by  the  shape 
of  the  lowest  glabella  lobe,  which  in  this  is  narrow,  very  strongly 
marked  off  from  the  rest  of  the  glabella  by  a  nearly  continuous 
transverse  furrow,  and  its  extremities  are  t«rminat«d  by  two  rather 
small  but  strongly  marked  tubercles,  while  in  P.  Downvngice  this 
lobe  is  always  linear  and  destitute  of  -tubercles.  The  uppermost 
glabellar  furrow  is  bent  as  if  broken,  wliile  in  P.  Dovniingice  it  is  a 
simple  sigmoid  curve.  The  tail  of  P.  Stokesii  has  only  two  or  three 
of  the  upper  furrows  of  the  axis  and  sides  distinct ;  P.  DomningicB 
has  them  all  marked,  and  the  side  furrows  interlined  by  finer  ones. 
But  there  is  a  Lower  Silurian  species,  hereafter  noticed,  still  more 
nearly  resembling  ours  in  all  its  parts — the  P.  apiculatus,  Salter. 
In  this  the  general  shape  of  the  head,  and  of  the  glabella  and  its 
lobes,  have  just  the  same  appearance  as  those  of  our  species,  but  a 
careful  comparison  will  show  marks  of  decided  difference  in  aU 
these  parts.  In  the  P.  apiculatuSy  which  is  as  common  in  the 
Lower  as  the  P.  Downingiw  in  the  Upper  Silurian,  the  head  is 
longer,  and  the  glabella  more  elongate  and  narrower,  and  more  con- 
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vex  anteriorly  ;  from  iU  greater  lengUi,  too,  tlie  lobna  do  not  appear 
flo  crowJw! ;  tttey  ili  fftT  ivlso  in  sliii[>«.  The  lower  or  basal  pair  are  not 
linear  &m\  trumverHe,  liut  HubtriaUKuI'U'.  luid  an.-  cut  oC  by  a  ahaUov 
deprcssioQ  from  tlie  body  of  tht-  glabella  (m  in  tb«  mb-jri-nus  Pha- 
eopt),  ftD<l  tbe  ntck  lobe  rinea  in  the  mitldle  between  tlit-iu.  The 
Bficoml  or  middle  furrow  »zt«Qds  to  the  glabella  edge,  and  is  bent 
down  tliere  ;  aiid  the  upper  one  is  inure  di»eply  inipr«Beed,  and  ends 
in  a  decided  notch  at  the  glahi'lla  margin,  {-evvn  of  this  there  is  eome 
trace  in  our  siiecies,  but  not  nearly  so  distinct).  There  ia  an  impor- 
tant difiureiiee,  too,  in  th<.^  prvfiuuce  of  a  Hinall  spine  at  eiich  of  tho 
head  angle8.  The  tail  in  P.  ajiiciUalus  in  dw-idedly  triangular,  and 
at  the  apex  pinched  up  an<i  drawn  out  into  a  recurved  spine. 

With  P.  macrophOudma,  Bi-ongiL,  t.  1.  lig.  4.,  it  really  lin«  little 
in  common.  The  head  of  that  species*  \x  far  too  long  in  propor- 
tion to  the  breadth  for  P.  Doiirninfjut- ;  the  foruliead  lobe  is  too 
davate,  and  the  bead  long,  not  transverse,  and  with  a  strongly 
pointed  front,  as  represented  in  tho  original  tigure.  The  eyes, 
cheek  angles,  glabellar  furrows,  and  tall  all  differ  widely  from  those 
of  the  species  liefore  us.  From  P.  Brongniarli,  ooneidered  tJie  samo 
with  it  by  CoL  Portlock,  it  differs  contudembly.  In  that  t<pecicfl, 
independently  of  the  great  length  of  the  head,  the  glabella  is  widely 
clavate,  with  it«  basal  pair  of  lob«»  obsolete,  and  the  eyes  enormous  ; 
tbe  fiirrows  also  of  the  tail  are  almost  twice  us  numerous.  It 
appewB  to  be  the  pointed  form  of  tbe  head,  not,  however,  very  con- 
spiouous  in  P.  Do>rnhi;iia;  wliich  has  Piip-gesleil  the  rffi-rcm-e  of 
this  and  of  other  trilobites  to  our  sjiecies,  P.  inicropa  (Green),  as 
far  as  can  be  ascertained  from  his  cast,  \o.  6,  much  resembles 
P.  Downinffice,  but  it  eaimot  lie  identified.  P.  Phillip»t,  Barr&nde, 
is  very  like  our  species,  but  the  glabella  furrows  do  not  convei^ 
and  the  upper  ones  are  nearly  ubsolete. 

History. — Had  Erongniart  not  figured  two  trilobites  with  large 
facetted  eyes  under  one  common  naiiif,  thereby  implying  that  they 
were  at  least  closely  related,  it  is  not  probable  that  any  succeeding 
author  would  have  identified  the  sitecies  we  are  describing  with 
either  of  his  figures.  But  as  one  of  these  was  from  an  original 
drawing,  made  for  Mr.  Stokes  from  a  Dudley  specimen,  it  wag 

*  M.  Ad.  Brangniart's  kindnew  permitted  lu  to  eiamiae  the  original  fibred  cpecimen 
M  the  Jardio  de«  PUnles  in  1849.  Of  four  specimens  arranged  as  P.  macivpklhalma  id 
this  collection,  the  figured  Bpecimen  is  the  ooly  one  without  the  lume  attached.  One,  p»r- 
tienlarl  J  labelled  by  Alei.  Brongniart  as  P.  macrnphthatma,  has  a  more  clavate  glabella 
than  the  trae  specie*,  and  is  a  decided  Cryphasiu,  from  the  United  Slates. 
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likely  that  both  Britisli  and  foreign  naturalists  should  conceive  the 
common  Dudley  species,  with  a  pointed  firont,  to  represent  the  more 
pointed  variety  of  Brongniart.  Green,  in  his  description  of  the 
(7.  TnacrophthxdTrui,  1832,  noticed  the  great  difference  between  the 
two  figures :  and,  referring  to  a  fine  slab  of  Dudley  trilobites,  noted 
that  these  agreed  exactly  with  the  description  given  by  M.  Brong- 
niart of  the  head  of  his  species ;  and  one  of  Green's  published  ca6ts 
is  from  a  British  specimen. 

Professor  Buckland,  who  in  1836  published  a  drawing  of  this 
species  in  the  Bridgwater  Treatise,  conceived  it  to  be  represented  by 
the  more  pointed  form  of  P.  macrophthalmay  (Brongniart,  fig.  4),  and 
named  it  accordingly ;  and  Sir  R  I.  Murchison  followed  this  view,  at 
the  same  time  rightly  distinguishing  it  from  the  obtuse  headed 
species  (fig.  5  of  Brongniart),  which  occurs,  though  rarely,  in  com- 
pany with  it  at  Dudley.  He  considered  the  latter  fossil,  which  has 
enormous  eyes,  to  be  more  properly  the  type  of  Brongniart's  species ; 
and  gave  the  new  name  to  that  one  which  was  conceived  to  repre- 
sent his  figure  4.  Milne  Edwards  in  1840  recorded  it  as  distinct 
from  either  of  Brongniart's  species  ;  and  as  the  French  fossil  with  a 
pointed  front  evidently  fiimished  Brongniart  with  his  description, 
retained  his  name,  Calym.  7ruicrophtiial/rna,  for  that  species,  and  gave 
that  of  (7.  DomningicB  to  the  present  one.  He  also  applied  a  new 
name,  C.  Stokesii,  to  the  rarer  British  fossil  represented  by  Brong- 
niart s  fig.  5.  In  this  view  all  naturalists  are  now  agreed.  In  the 
meantime,  and  immediately  after  the  publication  of  the  Silurian 
System,  Professor  Emmrich  had  established  the  very  natural  genus 
Phacops  for  all  those  trilobites  with  largely  facetted  eyes  and  11 
segments  to  the  thorax ;  and  he  of  course  quoted  the  present  species 
under  the  genus,  but  supposed  it  might  probably  be  a  variety  of  his 
Bohemian  species,  P.  procevus.  He  afterwards,  1845,  admitted  it 
under  the  present  name.  Professor  Goldfuss,  too,  in  the  general  sys- 
tematic Review  of  Trilobites,  published  in  the  Neues  Jahrbuch  for 
1843,  had  admitted  the  species;  and  perceiving  the  great  distinction 
that  existed  between  those  forms  with  all  the  glabella  fiirrows 
distinct  and  strong,  and  those  in  which  the  anterior  ones  were 
obsolete,  he  separated  the  group  which  includes  the  present  species 
imder  the  term  AcdstCy  reserving  Phacopa  for  those  species  with 
inflated  heads  and  obscure  glabella  ftirrows,  which  Dr.  Emmrich 
had  already  pointed  out  in  his  Dissertation  as  the  type  of  his 
genus.  The  latter,  in  his  systematic  table  of  the  genera,  published 
in  the  Neues  Jahrbuch  for  1845,  objected  to  this  arrangement,  and 
grouped  together  the  two  sections  just  adverted  to  as  constituting 
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a  sah-gemm  Planjpf,  while  lio  furmcd  the  section  DalmarmiafoT  fcl 
more  expanded  fonna,  such  aa  P.  caudatus,  P.  Ilausmanni,  &&• 

Professor  BurmGi»tor  had  drcudy,  1843,  roi^rilvd  our  Kpocivs  m  h 
synonym  of  P.  macroj>h(lial.iiM,  iJrongn.,  and  has  i-epettted  t.li» 
reference  in  his  second  edition,  18+6.  And  Lieut.-Col  Portlock,  in 
bis  admirable  work  on  the  Geology  of  Tyrone,  endetivoured  to  escups 
frdm  the  difficulty  hy  proposing  a  fresh  name,  P.  Brori(fn-Mrti,  to 
include  Brong^iiart's  aad  Murchison's  species,  aa  well  aa  a  new  and 
perfectly  distinct  form,  discovered  by  himself;  thus  nddiiig  inno- 
cently to  the  confusion.  In  the  Mem.  GeoL  Survey,  1848, 1  returned 
to  Milne  Edwards'  correct  classification  of  the.se  sjwciea,  and  de- 
scribed both  the  English  forms.  Professor  M'Coy  has  since  confirmed 
their  distinctness,  and  we  may  now  consider  P.  Downingiix  as  ha^'ing 
established  its  claim  to  rank  as  a  distinct  British  species,  highly 
characteristic  of  the  Upper  Sihirian  rocks,  and  unknown,  so  iar  as 
wo  are  able  to  leam,  in  other  countries. 

BrUi«h  Localities  and  OeoloijiciU  PosUiotu — Cabadoc  Sasdstokk 
to  Ludlow  Rocs. — Caradoc  Sandstone ;  Moel  SeiRiog,  and  other 
places  near  Conway  and  LlanrwBt,  North  Wales  (d  waif  specimens). 
Wenlock  Sliale  ;  Bryn  Craig,  &c.,  Usk ;  and  Slate  Mill,  llasguard, 
in  South  Wales.  Wenlock  Limestone  ;  west  of  Hereford  Beacon  ; 
Ledbury  ;  Malvern  Hills  ;  Dudley  and  Wabiall.  abundant.  Lower 
Ludlow  and  Upper  Ludlow  Rock.i  of  the  Abberley  Hills.  Upper 
Ludlow ;  Underbarrow  and  Benson  Knot,  Kendal  ;  Pnnt-ar-y- 
Llechau,  near  Llangadoc,  South  Wales ;  Ludlow  Hocks,  Golden 
Grove,  and  other  places  south  of  Llandeilo. 


Explanation  op  Plate  J. 


Rg.  I.  Fhiiwpt  Doumingiir,  of  ordinary  size  ;  Dudley  limestone.  (Collection  of  Jobn 
Gray,  Esq.)    At  b,  (he  outer  termination  of  the  facial  suture  is  seen. 

Fig.  S.  Do.  1  a  roUed-ap  specimeQ,  aame  locality.  (CoUeciioa  of  T.  W.  Fletcher, 
Esq,) 

Fig.  3.  Do.  i  variety  with  very  large  eyes,  each  with  about  180  lenses,  Swae  localitj 
*Dd  collection. 


*  Al  we  tlinb,  hovever,  that  there  are  three  distinct  groups,  we  have  adopted  the  term 
AcaiU  fbr  the  present  sub-geuus.  and  let^  the  species  with  inflated  and  lobcless  glabella  in 
tbe  aectioD  PhiKopt.  In  this  latter  view  we  have  the  sanction  of  the  greatest  ■ulbority 
on  trilobitefl,  IL  de  Barrande,  whose  great  work,  just  received  from  the  pnblisber, 
will  long  be  the  standard  for  reference.  Otherwise  we  should  Lave  been  onwilling  to 
disturb  the  nomenchitnre  adopted  by  Professor  Jt'Coy,  who  has  given  to  the  latter  group 
tbe  new  name  PortfocAio,  reserving  Ptofopi  for  those  epeciee  which  have  the  glabella  lobes 
diMiltct,  but  have  not  the  expanded  form  or  numerous  tail  segments  of  Dalmannia. 
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Fig;  4.  Glabella  of  a  specimen  from  the  Wenlock  limestones  of  the  Malverns,  with  the 

two  upper  f\irrows  nearly  obselete ;  the  lower  ones  are  stonger  than  usual ;  a 

rare  variation.    (ColL  Mus.  Pract  Geol.) 
Fig.  5.  Under  side  of  the  head,  showing  the  enture  rostral  portion  a,  the  termination 

of  the  facial  suture  on  each  outer  side  at  bb,  much  further  backward  than  on 

the  upper  surface  (see  fig.  1,  6);  c,  the  obtuse  hypostome  or  labrum.    (ColL 

Mr.  John  Gray,  Dudley.) 
Fig.  6.  Hypostome  of  last  specimen,  magnified.    The  basal  processes  (a)  extend  even 

further  outwards  in  some  specimens,  and  are  probably  attached  beneath  to  the 

ends  of  the  upper  glabella  furrows. 
Fig.  7.  Eye  of  an  ordinary  specimen,  natural  size.    Dudley. 
Fig.  7*.  Portion  of  do.,  highly  magnified,  showing  the  separate  convex  portions  of  the 

cornea  over  each  lens,  with  granules  on  the  interspaces. 
Fig.  8.  Portion  of  the  eye  of  another  variety,  with  the  lenses  proportionally  smaller  and 

more  distant,  and  the  granules  collected  into  an  hexagonal  network  between 

them.     Dudley. 
Fig.  9.  Highly  magnified  cast,  in  fine  silty  mud,  of  the  interior  of  the  eye,  showing  the 

cups  from  which  the  lenses  have  fallen  out    These  cups  therefore  occupy  the 

place  of  the  depressed  tip  of  the  crystalline  or  vitreous  body.    (Burmeister.) 
Fig.  10.  Enlarged  specimen,  the  head  divided  at  the  facial  suture,  showing  the  first 

segment,  a,  as  an  entire  ring  or  segment  which  bears  the  eyes.    On  the 

second  ring,  b  is  the  upper  eye  lobe ;  c,  the  tubercle  or  rudimentary  spine ;  at 

</,  the  pleural  furrow  is  shown,  and  at  e,  the  fulcral  point  of  a  middle  thorax 

joint ;  yy,  the  notched  tips  of  the  pleurae ;  g,  the  taiL 
Fig.  11.  Part  of  the  front  of  the  head  and  glabella,  to  show  the  equal  granulation  of  the 

surfiice. 
Fig.  12.  ^fagnified  notched  ends  of  the  pleurae  (upper  side),  showing  their  surfiu^  to  be 

granulated  even  over  the  facetted  portion,  6 ;  at  a  the  tubercle  is  shown,  which 

is  better  seen  in  the  next  figure. 
Fig.  13.  Magnified  under  side  of  three  pleurse,  showing  the  narrow  incurved  under 

portion  6,  and  the  tubercles  which  serve  as  buttresses  in  rolling  up,  a. 
Fig.  14.  Internal  cast  of  a  large  head,  from  Ledbury,  Wenlock  limestone  (Mr.  C.  Stokes's 

cabinet)  ;  the  furrows  are  much  broader  and  deeper  than  usual. 
Fig.  15.  Tail,  natural  size,  from  Dudley,  to  show  the  sub-triangular  pointed  form  usual 

in  the  species. 

Other  British  Species  of  Phacops,  of  the  Section  Acaste. 

1.  P.  apiculatusy  Salter  (1852),  in  Prof.  Sedgwick's  Synops.  Classific.  PalsBOZoic  Rocks, 
fasc.  2,  Appendix,  iii.  pi.  1  G.  f.  17-19.  Portlockia?  apic.  M'Coy  (1851),  ib.  fasc.  1, 
p.  162. 

P.  omnino  P.  Downingia?  simillimus;  sed  capite  longiore^  glabeUd  dongata,  antice  convexiore, 
Johis  hasiiUbus  circuinscriptis  suhtriangxdatis  nee  transversis ;  sulco  medio  glabellari  longiore, 
suprenio  distinctktre  ;  ocidis  elongatis  suhdepressis ;  angulis  posticis  capitis  brevissime 
mucronatis;  caudd  ad  apicem  paullo  compressd  et  in  apiculum  recurvum  brevem  productd ; 
axi  angustato. 

Localities. — Common  in  the  Llandeilo  flags  of  North  "Wales,  and  in  the  Caradoc  sand- 
stone of  Hope  Bowdler  and  Acton  Scott,  Shropshire.  [Geol.  Surv.  and  Woodw. 
Mus.] 

Heads  of  this  species  have  also  occurred  in  the  hard  quartzites  of  the  coast  of  Corn- 
wall, at  the  Great  Peraver,  in  company  with  Cali/mene,  OrtJiis  and  other  Silurian 
forms. 
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3.  Phaer^  BnngaiarH,  PoTdiMk  (1843),  0«id.  B^  TTtnw,  pL  S.  fig.  S.  (nd.  n£)  P. 
MarthiMuiai,  id.  B|t  B. 

A  htuKcuilU,  dtmgatia  graaulatiu,  moille*  et  ' 

'  i  ffaUU  ad  AofJn  oMfradJ 


rati  raii»ftirror«{  ernlw  majwinr,  a  bio/nii>faJ>  iutim  ad  mfnot  n 

jWiMnin  oitiuui    lAamri!  ori   emruD  oiijfiuftdu,   JalmAiu  parnltiUt  obiftti   Jt|f w  fl  i 

fillunmBK  a/iicHHit  nIVulatit./'ATo  intra  »ntia 

atytuturma  fm  ad  fintai   cauda  nieiiin,   lifritt  aimiJalai  a 

G-coiIalu,  coUuf  ptr  latum  JMtiM,  lur  marymem  lav 

CuL  Puitlwk  liBit  unitnl  with  ^ih  >[>M:i«i  both  tht  /'.  mofr-^thahia  at  Bniniroinn, 
aod  I'.  JJincnmsiir,  KEnrch.  Thej  ure  however,  bs  aboTe  Matnl.  ^uili-  diitincl 
ipecivs.  The  pretpnt  is  well  cliaracli^rl  led  bj  lh<?  pointed  tmai  lud  «nitnu3al  bue 
of  the  glabdift,  u  irvU  u  bj  the  large  eyen,  which  hare  each  1  TO  liinwn 
hocaliiitt. — Bain  and  LUuidcilo  Kocki ;  Tjrone ;  Omickadaggan,  Wabcd;  Um- 
lyUin,  and  other  placi».  N.  Wales. 

3.  P.  Dalmaani,  rorU.  L  &  f.  7. 

Ornnino  /irtndaili  litultiniut—favili  bihIii -an aii/ala.  omfu  mif  Imu,  glaidla  ad  bofia 
tmtrarli,  graiuiiotai  ted  aipib*  /nmU   roliatdalo,  nrc  prodnctoi   [an  /ornlam  /aatma 

Thla  atat  (pecies  occmring  with  the  lail,  and  of  the  huoc  or  of  rathtr  lew  diniRiiions^ 
■o  much  reaemblea  it  in  fbrro,  [iTDpurtiaa,  and  tculptorc.  that  we  an  coinjidled  to 
regard  il  a«  of  the  same  ipccic^  and  mt  iodieatiiig  either  a  TaricI]'  with  a  niiUKlcid 
front,  or.  whiit  U  more  likelj-,  the  female  Sjnn.  I'ortlcclt's  original  t^eciucna 
arc  all  of  one  oliarader,  and  the  &oDt  appears  to  have  been  ntOj  ruuadcd,  not 
broLrn  oS 

Loealilj/, — Deuincreat,  Tyrone. 

4.  P.  J'<nwn'i,fortIoclE,a.1IepoT^[il.tLflg:.ia(iaila). 

P,  MKMM  falW;  tapile  lemieirnlari,  hU  fwm  imgo  laSori.  fimU  njatalo,  marffbMit, 
iraiuo;  ,/hsLnnfirf  phmUuhrrrul.tr:,  aRtic[loi;«fim,i,,.>slkraihhmidiumnmh^vl^,lalen/,ua 

trianffulalo^  medio  tineari  obliquo  hand  abftreviotot  basati  Iransrerso  ;  lobis  omnHnuJert  ad 
jaediam  glabdla,  spalio  anffatto  interjeclo,  cunnivenlibux ;  genii  lenle  dectiribia  man^uufu, 
aagtdii  obhais !  ixalis  abbreviatia  valde  eunatiai  (iboraee  —  ?)  caorfd  [vni  can  capiU 
congregaUiy  rotundata,  quam  longa  lertiam  partem  lativri,  depressa  ;  axi  safU  magno  erattccs 
margiaan  nslio  modo  attingenle, — annulit  6-9  i  lultribus  sulcis  6-7  /nfualibug,  laciter  inttr- 

Portlock's  figure  but  iraperfectlj  expresses  the  great  width  and  flalnesa  of  lb«  ^bella, 
which  is  not  the  result  of  pressure  ;  the  tuherculation  covers  the  glabella  ODly.wbile 
the  cheeks  are  merely  graoulated.  Tlie  shape  of  the  glabella  and  ita  radiating 
lobes,  and  the  short  curved  eje,  approximate  [his  species  nearly  to  the  next,  from 
wbicb  the  glabella  and  pointed  front  of  the  bead  readily  diGtiogtiish  iL  The  bead 
too  is  not  ao  broad  in  proportion. 

Locality. — Tyrone ;  in  calcareous  eandy  schist,  Waterferd ;  also  in  sanditiMie  at  New- 
town OD  the  Suire,  in  the  same  county.     [Geol.  Surv.  CoU.] 

5.  P.  aii/roM,  Salter,  in  Appendix  to  Sedgtdck's  Brit  PaL  Foes.  Lc  iL  t.  1  G.  f.  12-1*, 
M'Coy,  ih.  1 S9. 

P.  capite  tesqui-unciata  lalo,  gUiboio,  tidicrculoao,  anlice  (mncato,  big  quam  huge  taliari; 
glabella  eltvatA  sed  pauUam  converat  ad  basin  aJigustatiit  supeme  ddataia  obttaa,  lateribitM 
tubrectij ;   lobo  /nmlali   breci  Iransverso  limbum   crastitn  impaidenU,  tt  ulraqve  angidii 
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ittmidis  cvm  margine  genarwn  conflueniUms ;  lobis  kUeralUnu  tumidis,  nqtremo  tub' 
Iritmgulato  antici  obliquo,  reliquis  fere  rotundU  breoissimis ;  gems  tUclivibua  tuberculaHs 
marginatis,  angulis  rotundatU;  oculis  elevatis  brevibua  curvatis;  pggidio  semicircvlari 
tumido;  axi  lata  convexo  S-9'annulata,  apice  obtugo  nee  marginem  aUmgente;  lateribue 
convexis,  costU  7-8,  radiantibue  gimpUcibus^  margine  angueto. 

The  peculiar  character  of  this  species,  which  a  good  deal  resembles  P,  ederops 
Dalman,  consists  in  the  absence  of  any  separating  farrow  between  the  upper  lobe 
of  the  glabella  and  the  outer  margin  of  the  cheek,  the  glabella  thus  seems  to  be 
drawn  out  into  it  on  either  side. 

Localities, — Capel  Gannon,  Llanrwst ;  near  Penmachno ;  Pont-y-Gljn  DiSwjs  ;  and 
Bala ;  all  in  the  Bala  or  Llandeilo  rocks  of  North  Wales. 

6.  Phacops  Jukesii.^n,  sp,     [P.  sclerops,  var.,  Daucav,  FaL,  t  2.  fig.  1  g,  (mala)  ?] 

P.  capite  unciam  et  plus  latatfere  quam  longo  ter  latiore,  convexo  (granuloso  9) ;  glabeUd  baud 
elevatdantice  valde  dilatatdt  postice  contractd,  utrinque  trUloba;  lobo  hasali  transverso  linearis 
secundo  pauUo  majore  rotundato,  supremo  magno  triangulata,  frontali  maximo  transverso 
toto  oculo  elevato  brevi  curvato  imminente,  lobo  cervicali  elevata  nee  lata ;  gents  laHs 
marginatiSf  [angulis  rotundatis  f]  ;  sulco  verticaU  forte  exarata ;  lined /aciali  impressd ;  sulcis 
axalibus  profundis. 

This  curious  species,  which  we  have  only  just  now  detected  in  the  collections  from 
Bala,  dififers  materiaUy  from  the  next,  in  the  comparatiyelj  equal  size  of  the  lateral 
glabella  lobes.  The  upper  one  is  large  and  triangular,  but  not  nearly  so  large  as  in 
P.  conopkthalmus,  and  the  second  is  distinctly  rounde^  and  larger  than  the  basal 
lobe,  instead  of  being  contracted  and  almost  lost,  as  in  that  species. 

Locality, — Bala  limestone,  west  of  Gelli  grin,  Bala.     [Survey  Coll.] 

7.  P.  conophthabnusj  Bceck.  sp.  {^Calym,  sderops,  var.  Dalman,  PaL,  t.  2.  fig.  1  df\  TriL 
conicopk.  Boeck  Gcea  Norveg.  (1838),  1.  4.  Phacops  con,,  Emmrich  Dissert  21.  Asaphus 
Powisii  (head  only),  Murch.  SO.  Syst,  t  23.  £  9.  Calgm.  Odini  (Eichw.),  De  Vem.  GeoL 
Russ.,  t  27.  f.  8.  P.  scleropsj  Bubm.,  ed.  2.  (1846),  t  4.  f.  5.  excl.  syn.  (icon  bona,  ab 
editione  prima  multo  emendata.)  P.  conophthabnus,  ib.  p.  91.  Chasmops  Odini,  M'Coy, 
L  c  1 1  G.  £  22,  23.     P.  conophthalmus,  Anoelin,  PaL  Suec  (1852)  t  7.  £  5, 6. 

P.  ovatusy  magnus;  capite  valde  transverso,  fere  quam  longo  ter  latiore,  grantJoso,  convexo ; 
glabella,  convexa^  antice  valde  dUatald,  postice  angustata,  utrinque  biloba,  lobo  mediano  omnino 
contracto  obsoleto,  basali  transverso  lineari,  supremo  maximo  triangulato,  supra  pauUtan 
sinuato ;  frontali  rhombo-trigonali  maximo  nee  oculo  imminente;  lobo  cervicali  lato;  genis 
convexis  late  marginatis ;  angulis  in  comua  lata  extensis  [interius  rotundatis"}  oculo  brevi 
valde  curvato ;  lined  f aciali  impressd ;  cauda  (associata)  lata  punctata,  vix  marginata, 
axi  conico,  lateribus  angustiore,  9-10  annulata ;  costis  lateralibus  8  arcuatis,  omnibus 
dupUcatis. 

This  remarkable  species  is  abundant  in  the  Silurian  strata  on  the  Baltic  coasts ;  it  is 
equally  common  in  Britain,  but  although  fragments  are  abimdant,  we  have  only 
seen  perfect  specimens  of  the  head  in  the  Woodwardian  Museum.  I  collected  these 
in  company  -with  Professor  Sedgwick,  and  with  them  was  associated  the  tail  above 
described,  which  could  hardly  belong  to  any  other  species.  It  is  found  with 
fragments  of  the  head  in  some  other  localities,  and  agrees  well  also  with  that  figured 
by  Professor  Burmeister.  But  the  figure  given  by  Angelin  represents  the  tail 
as  considerably  more  pointed,  and  we  have  specimens  from  Wales  more  of  this 
character ;  there  are  other  species  of  Phacops  in  which  similar  variations  occur. 
The  heads  figured  in  the  "  Silurian  System,"  from  the  Caradoc  sandstone,  belong 
to  this  species.  Angelin  has  figured  two  other  Phacops  with  very  similar  lobes  to 
the  glabella,  but  it  is  possible  his  P.  buccuUnta  and  P.  macroura  may  prove  but 
varieties  of  this. 
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Wc  have  necti  tho  eyat  nf  thii  upcrici.  anil  tliry  an  ntifnUtcd  u  in  other  «p<vk«a  of 
rhocopi.  Bui  from  tlicir  pmllj'  rurvpd  ihnpc  Uwf  b«  pcnenllj  broken  off,  and 
this  hu  tcdProlbaorM'Cojt  to  tlic  dlaliliiliniciit  of  hii  gFntu  Chumiji$.  which  had 
Iwtur  be  cipuiifn^  u  thii  ^mi|i  m  m>  cluwlj  «iuu«rted  with  the  ordiiur)'  Pkacvpt 
bj  nl<»IiB  uf  (uch  KjHiclvii  M  P.  lirOHi/tiiarti  and  1'.  JuMnii. 

IjKaJitiet In  Uala  Llnicatoait  i  LliiD«liid!Hld  Glya  Ceirlog,  miuth  of  IJaaptotlm  i 

Ali-jT-Anker.  M*iCxi.  North  Wales  [Sl-Coy],  Wchhpool  [Sll.  Sjit]  ;  IJwifJIlin, 
MontgoinecTihiro ;  Llnnbedrog.  QuiurroniUure  [Surre;  ColI.J  :  Applethwaito 
Common  and  Cooirton.  Wc«morelMi4  CM'Ccjr],  Carndoc  SwiiUtonc  i  Cheney 
Longrille,  Shropshire  [i^it  Syat.,  fi|;ureil  specimen] ;  AcUm  Scott,  &«,  abum' 

Section  OD0f(T<x:ini.E  (DalmanniiL},  Decaob  H.  Pl.  1, 
Additumal  BritUh  Species. 

P.  mttemtaUt.  Brenfni.  sp.  EnUmai^rac.  cmdatia.  Wahl.  No*.  AeL  Soc  C]IL, ' 
t  S.  .^MpAiu  BBcr.  Bnmgn^  Cr.  Fan.  1 3.  £  9.  Dalman,  PoL.  L  !.  f.  3  a  ».  /'Aocth, 
Emmrieb  (1839).  Diss.  34,  N.  Jihrb.  IS-iS.  Biumeiner.  ed.  1.  p.  113.,  andcd-^.  (IS4G). 
p.  9S.  (cxd.  ijD.  Uurch."SU.  Sjn.")    AngcUn,  FoL  Suecica  (1953),  LS.  f.  I. 

P.  truMCiali*  tt  wupm ;  i^aUlU  Mnivxa,  aiiliej  panm  dHatata,  utrinqut  In&M  ln(iw 
tahaquatibHi  (nnuvenu.  iv/fu  ion^u  Mifi(f He  profunda  tie  trparatiM ;  muiM  liui  tri- 
ang*lari  arulo.  <ai  nbeimvtrB  HaAim  ploKtm  hand  trgniutr,  in  9*19  tDuwlM  rt  appaidierm 
trigonalum  rfi'ruo,  apptTidier  in  apinm  raada  hrrri-iitummatHm  pcrcurrrnlt ,  lalftiiiu  ruitu 
7  /ilnnw.  mlcu  anjriHd'i  aeutu  enUe  mrvofii  r(  fu*  fot  fiWu  aUermtJivi  /irn^imJi'inAus  od 

FortioDs  of  the  heud  and  jiertecK  caiulal  tMelds  of  this  rare  sp<<cii-*  hue  h«D  taaod 
ID  a  flratom  over  the  bed  of  Toleanic  Mb  al  Pen-j-Iih!w,  west  of  Bala,  where  it  is 
to  be  hoped  other  colleclont  may  obtaia  fVeah  aprcinieDs.  The  head  is  Dot  conipleie 
etioa(th  to  give  the  diagno*!*.  Our  Bala  spccbuena,  u  well  as  those  from  Sweden 
in  Sir  li.  I.  Klwrhison's  cabitirt,  have  but  9  rin|!>  and  a  triHDgular  terminal  portion 
to  the  axil  of  the  tall,  but  in  a  apecimsn  from  HaTerlbrdwest  part  c(  thii  termiDal 
portion  ur  annubttd.  and  t]ier«  are  IS  rin^  Tb«  lalenl  liba  are  much  arched 
Bt  their  ends,  and  strongly  duplicate,  of  double  ftirrows,  each  pair  imiting  at  their 
tips  in  a  broad  de^iression.  The  apex  is  recurred  -,  the  mucro  Tarlea  in  length. 
ioca/iries.— Pen-y-Rhiw,  west  of  Bala  [Survey  Coll.] ;  Haverfordwest,  Fembrokeahire 
[Mrs.  Day's  cabinet]  ;  in  Dandcilo  flags. 
P,  amphora,  n.  ip. 

P.  Cauda  magna  bivnciaU  dongala,  crmrfriA'ima.Jfre  saaicylindrica ;  mfrw  axaliina  fire 
lAaoletit ;  ari  lalo  arc  eminaili,  marginmi  caada  haad  affinqntlf,  in  annulai  texdtcim  nA- 
planoi  divUn,  apice  ohtuso;  laltribaa  i-alle  eun-alis  d^cxis,  costia  14-15  ptanis,  mlcit 
acuti*  itparanlibua, — eosta  quHi/ue  lineii  tnnliana  laei  ilevala  (mb  eortice  imprtttdl) ; 
margine  angtisUi  infiezo,  apice  oiOiso  (^emarginalv  f). 

Very  like  in  general  form  to  P.  Iruncalo-raudalu.t,  Portl.,  from  which  it  is  at  once 
distinguished  by  lis  convei  form  (almost  like  that  of  a  half  cask  or  barrel),  and  the 
axis  not  at  all  distinct  from  the  sides — the  a:ial  furrow  beiug  almost  obsolete ;  this 
latter  character  is  very  unusual  in  lliaoops.  Along  (he  middle  of  each  of  the 
flattened  side  ribs  a  narrow  and  but  slightly  elevated  ridge  runs  the  whole  length; 
on  the  internal  cast  this  is  represent4-d  by  a  depressed  line  of  connected  dot*. 
Something  similar,  bnt  less  distinct,  occurs  in  the  allied  species  aboTC  qnoled. 
Locality. — Grug  Quarry,  near  Llandeilo  [Survey  Coll.]  ;  one  Gne  specimen  wa* 
presented  by  Mr.  Williams,  ofthat  place.    In  Llandtilo  flags. 

J.  W.  Saltee. 
',  1853. 
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CHEIEUEUS  BIMUCSONATUS. 

[Genus  CHEIRUBUS.  Bbybich.  (Sub-kingdom  Articulata.  Class  Crustacea. 
Order  Entomostraca.  Tribe  TrilobitsD  or  Falsadse.)  Head  strongly  trilobed ;  glabella 
with  three  lateral  lobes,  the  basal  ones  circumscribed ;  eyes  &cetted ;  fecial  suture  ending 
on  the  external  margin;  a  rostral  shield:  Barrande.  [Cheeks  scrobiculatej ;  hypostome 
inflated,  oblong,  truncate,  with  a  marginal  furrow  and  lateral  auricles;  thorax  of  11 
joints,  the  pleurss  strongly  nodular  as  &r  as  the  fulcrum,  the  ends  free  and  pointed; 
tail  of  few,  3  or  4,  segments,  free  at  their  ends.] 

Diagnosis.  C,  grandis;  glabella  supeme  laHoriy  sulco  frontali  et  ocu- 
lari  obliquis  prope  medium  glabella  terminates  ;  lobis  inferis  trigonis  ((State 
rotundioribus)  sejunctis;  genis  glabella  angtistioribus,  oculis  medianis^ 
spinis  posticis  paraUelis  ;  thorace  pleuris  trituberctdatis ;  catida  parvuldy 
utrinqtie  pleuris  tribus  subaqualibus  ad  basin  brevisulcatis,  apicibus  robustis^ 
arctuUis. 

Synonyms.  Var.  a.  Bimucronatus — caudd  mucrone  centrali  nullo, 
Calymene  speciosa  [Dalman  (1826),  Pal.,  pp.  58,  76  ?]  IIisinger(1840), 
Lethaea  Suecica,  Suppl.  2d.  t.  xxxix.  fig.  2.  Paradoxides  bimucronatus, 
MuRCHTSON  (1839),  Sii.  Sjst,  pi.  14.  fig.  8,9.  Milne  Edwards  (1840), 
Crustac,  vol.  iii.  p.  343.  Arges  bimucr.  Goldfuss  (1843),  Neues  Jahrb. 
544.  Cheirurus  bimucronatus,  Beyrich  (1845),  iiber  einige  Bohmische 
TriL,  p.  18,  19.  Cheir,  ornatus  (Dalm.),  ft  bimucronatus,  Bronn.  Ind. 
Palaeont.  (1848),  1.  286.  C.  speciosus,  Salter  (June  1848),  Memoirs 
Geol.  Survey,  vol.  ii.  pt.  1.  pi.  7.  fig.  4,  5,  6.  Ceraurus  Williamsii,  M*Coy 
(Dec.  1849),  Ann.  and  Mag.  Nat.  Hist.,  p.  408,  Pal.  Foss.  Woodw.  Mus. 
(1851),  pi.  1  F.  fig.  13. 

VAR./3.  Centralis,  fig.  XQ.—caudd  mucrone  centrali  brevi,  Mem.  GreoL 
Surv.,  1.  c.  fig.  7. 

The  subject  of  our  present  notice  received  some  degree  of  illustra- 
tion in  the  second  volume  of  the  Memoirs  of  the  Geological  Survey, 
and  we  need  not  repeat  here  the  figures  which  indicate  the  large 
size  to  which  the  species  grew,  but  take  advantage  of  a  beautiful 
and  nearly  perfect  specimen,  found  near  Aymestry,  and  lent  to  us 
by  the  Rev.  T.  T.  Lewis,  whose  valuable  labours  are  so  frequently 
[VII.  ii.]  7  b 
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acknowledged  in  the  "  Silurian  System."  Messrs,  Gray  and  Fletohpr, 
of  Dudley,  have  kindly  enabled  iis  to  complete  tlie  details,  and  tlie 
figures  in  tlds  pint*)  are  nearly  all  drawn  from  Upper  Silurian 
8peciinen8,  wliile  those  previously'  given,  with  one  exception  repi^ted 
in  this  plate,  were  from  the  Llandeilo  flags  of  South  WaJes. 

The  genus  to  which  this  rather  common  fossil  belongs  is  liigldy 
interesting  for  the  remarkable  sculjtture  of  the  body  rings,  which 
are  broken  up  into  a  numlier  of  prominent  swellings  divided  by 
deep  furrows,  and  have  their  ends  freely  extended  into  sharj)  ]Kiinta, 
which  are  so  widely  distant  from  each  other,  tliat  it  would  require 
the  animal  to  roll  up  to  bring  them  into  contact.  The  tail  is  made 
up  of  a  few  similar  rings,  cohering  only  at  their  base,  and  having 
the  ends  also  free  and  pointed.  Tlie  nature  of  the  eyes  also  is 
■worthy  notice,  inasmuch  aa  they  arc  covered  by  a  fiicetted  cornea, 
like  that  of  Phaaype  caudatus,  and  not,  aa  in  most  trilobites,  with 
a  smooth  one.  The  facial  suture,  in  tliis  Eind  one  or  two  closely 
related  genera,  runs  as  it  does  in  PJinc-ope,  to  the  outer  margin  of 
the  head.  The  shell  or  crust  is  strong  and  calcareous,  the  fiirrowa  of 
the  head  well  marked  ;  the  hypostome  or  labrum  has  a  considerable 
resemblance  to  that  of  the  genus  above  mentioned,  and  the  number 
of  rings  in  the  tliorax  is  the  same — so  that  it  is  almost  certain, 
mach  as  the  general  appearance  resembles  Paradoxides,  that  there 
18  ft  really  close  affinity  between  it  and  those  species  of  Fhaoops 
which  have  the  tail  fringed  with  long  spines. 

Desn'iptwn. — One  of  the  l^irgest  of  trilobites ;  it  mcn-snres  oc- 
casionally 15  inches,  and  probably  more,  judging  from  the  propor- 
tions of  the  large  fragments  previously  figured*  to  that  of  perfect 
specimens  of  a  smaller  size.  Those  found  at  Dudley  are  not 
above  one  and  a  half  or  two  inches  long, — specimens  from  the  Mal- 
vems  are  much  larger.  Length  to  breadth  as  three  to  two ;  the 
head  occupies  fully  one  third  the  length,  and  is  a  little  broader  tlian 
the  body.  General  form  moderately  convex,  and  oblong,  but 
narrowed  suddenly  towards  the  posterior  end  ;  the  sides  of  the 
thorax  and  tail  deeply  serrated  by  the  projecting  ends  of  the  seg- 
ments. The  animal  is  sometimes  found  half  coiled  up  ;  the  pointed 
ends  of  the  pleurse  closing  together  and  overlapping  each  other 
(%  2) 

Head  rather  more  than  a  semicircle, — the  obtuse  front  project- 
ing ;  glabella  gently  convex,  equal  in  breadth  at  the  base  to  the 
cheeks,  above  considerably  broader,  marked  with  three  strong 
furrows  on  each  side  besides  the  neck  furrow,  the  lowest  being 
,  *  Mem.  QeoL  Survey,  ToLii.  pt.  1.  pi.  T. 
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directed  obliquely  downwards  and  joining  the  neck  furrow  before 
reaching  the  middle ;  it  thus  encloses  a  spherical  triangle  as  a  basal 
loba  In  older  specimens  this  lobe  is  somewhat  squarer^  and  the 
furrow  more  curved.  The  other  furrows  curve  but  little  downward, 
and  are  variable  in  lengthy  but  usually  extend  more  than  one 
third  across  the  glabella  on  each  side.  The  furrows  on  the  glabella^ 
as  well  as  the  axal  furrows,  are  sharp,  but  not  broad  or  deep  ex- 
teriorly, although  they  are  so  on  casts  of  the  inner  sur£u».  Fore- 
head lobe  of  moderate  size,  half  as  long  as  the  entire  glabella^  and 
on  the  sides  overhanging  the  other  lobes, — in  front  it  is  somewhat 
produced  and  occupies  all  the  margin.  The  glabella  is  neither 
gibbous  nor  depressed,  a  line  taken  from  the  front  edge  to  the  neck 
furrow  presenting  a  regular  and  gentle  convexity.  Cheeks  subtri- 
angular,  not  so  wide  as  long,  with  a  broadish  margin  distinctly  sepa- 
rated by  a  furrow,  which  meets  the  strong  straight  neck  furrow  at 
the  posterior  angles ;  these  angles  are  spinous,  the  spine  short  and 
directed  backwards.  The  eye  is  placed  more  than  half-way  up  the 
cheek,  and  not  close  to  the  glabella,  it  is  opposite  the  middle  fur- 
row,* and  is  rather  small,  supported  by  a  raised  rim  below ;  the 
eyelid  is  narrow  and  indented, — the  lentiferous  surfiu^e  (fig.  7)  very 
convex,  supine,  and  covered  with  minute,  closely  set,  convex  &jceta 
with  no  spaces  between  them.  Our  figure,  7*,  represents  each  feu^t 
as  with  a  minute  pit  upon  it,  but  this  is  due  to  wear,  (at  a,  a  lens  is 
seen  in  the  natural  condition).  Above  the  eye  the  facial  suture  takes 
a  sigmoid  curve,  and  cuts  the  margin  exactly  where  the  axal  furrow 
ends  on  it ;  below  the  eye  it  turns  directly  downwards  to  the  smooth 
border,  which  it  cuts  considerably  in  advance  of  the  posterior  angle, 
and  in  an  oblique  direction,  so  that  it  reaches  further  back  on  the 
lower  side  than  on  the  upper.  We  do  not  know  the  course  of  the 
suture  in  front, — it  is  probably  direct  across,  beneath  the  front 
margin,  leaving  the  cheeks  united  there,  as  in  SphcerexochuSy  next 
described.  The  surface  of  the  glabella  is  sparsely  covered  with 
small  granules  (fig.  1*,  a) ;  the  cheeks  are  largely  scrobiculate,  (6,  c), 
and  the  wings  or  free  cheeks  have  their  border  smooth  and  only 
scabrous  on  its  outer  edge  ;  they  sometimes,  as  fig.  10,  dilate  a  little 
in  advance  of  the  facial  suture.  Hypostome  (figs.  11  to  15)  large, 
ovate,  oblong,  very  convex,  its  length  one  fourth  more  than  t\ie 
width,  but  in  appearance  more  ;  broadest  near  the  base  of  insertion, 
from  which  the  central  convexity  rises  immediately  and  reaches 

*  Loven  calls  the  upper  ftirrow  "frontalis^**  and  the  middle  one  **  ocularis^  and,  though 
not  always  strictly  correct,  it  would  be  a  very  useful  designation.  We  have  employed  it 
above  in  the  diagnosis. 
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nearly  to  tbe  tip.  A  rather  narrow  ring  or  rim  surrounds  t 
and  Bides,  terminating  abruptly  near  tlie  bane  on  vnvh  side  in  what 
may  be  called  an  amicle,  followed  by  a  deep  notch  c,  above  wliieb 
the  ascending  processes  ti,  a,  take  their  origin.  The  apex  of  tha 
hypostoine  is  truncate,  the  comers  angular  or  even  mucronate.  A 
distinct  sulcus  separates  the  border  all  round,  and  within  this  there 
IB  a  short  oblique  furrow  on  euvli  side.  Its  whole  siiHace  is  closely 
scabrons  (fig.  15*)  ;  the  convex  portion  baa  liesides  scattered  larger 
granules.  The  organ  is  hollow  when  viewed  from  the  inner  and 
under  side,  and  the  stnicture  there  observable  is  such  as  has  been 
often  described.*  These  are  two  aacending  processes,  a,  a,  rising 
from  tbe  ends  of  the  hasal  or  front  loargin,  and  directed  obliquely 
backwards ;  and  on  the  sides,  b,  (i,  the  inflated  broadly  triangular 
jK>rtiona  cliaracttristic  of  the  genus.  These  triangular  curved  plates 
give  the  appeuraiice  of  thickness  on  \'iewing  the  organ  from  the 
side  (fig.  12),  but  the  general  sur&ce  on  the  inner  side  is  concave, 
answering  to  the  great  convexity  of  the  outer  side,  Thomx  much 
longer  than  the  head,  but  narrower,  and  for  most  part  of  it  parallel 
sided,  of  1 1  gently  convex  rings  wlucb  are  very  minutely  scabrous ; 
the  axis  is  narrower  than  the  glnbella,  of  nearly  equal  width 
all  the  way  down,  but  scarcely  so  wide  aa  the  ]>leuric.  These  are 
linear  and  directed  straight  outwards  for  two  thirds  their  length, 
then  curved  a  little  backwards  and  tapering  to  a  sliarp  point  The 
fulcrum,  placed  at  about  one  third,  is  of  singular  structure, — a 
small  sciiii-ovnl  piece  (fig.  8,  '0  is  ^Itiubed  to  the  jtostorior  edge  of 
each  pleura,  and  against  tliis  piece  abuts  a  similar  tulwrcle  (h),  placed 
on  the  front  edge  of  each,  and  the  two  pieces,  fonuing  together  a 
narrow  oval  tubercle,  are  insulated  by  a  deep  sulcus  from  the  body 
of  the  pleura,  which  is  also  constricted  and  furrowed  across  at  this 
point,  BO  as  to  have  the  outer  and  pointed  portion  (c)  quite  distinctly 
separated  from  the  small  inner  one.  The  latter  (<^  is  very  strongly 
divided  into  two  tumid  lobes  Viy  a  short  oblique  sulcus,  and  just 
beyond  the  constriction  the  outer  portion  rises  into  a  stout  boss, 
(fig.  9,  e)  giving  the  tri-tuberculate  form  ehai-acteristic  of  the  genus, 

*  M.  de  Bamnde,  Neues  Jahrbnch  (1S47),  3S9,  has  given  a  full  description  of  tbe 
hypoctome  of  Cheinmu.  lie  describes  the  ascending  processes  a,  a,  (Flilgel),  as  bent 
Dpwaids  at  right  angles  lo  the  Bnrftce  of  the  orgno,  and  uniting  with  the  npptT  crust  along 
the  Une  of  the  dorsal  or  ubI  furrow,  with  a  broad  baae  of  oltaehmcnt,  reaching  from  the 
upper  to  the  roiddle  glabella  furrow.  In  Phacupt  it  has  nearly  the  same  position.  He 
also  describes  a  second  organ,  of  the  same  size  and  shape,  bnt  less  convex  in  all  its  parts, 
Ijiag  iminediately  behind  the  hjposlome,  between  it  and  tbe  upper  crust  of  the  head. 
This  organ  he  calls  gtuftma ,-  and  he  has  seco  it  both  in  Clitimriu  iatignit,  and  a  species 
of  Fhaecp4.    It  hu  oever  jet  occurred  to  our  obaerratioiL 
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The  line  of  the  fiilcral  points  is  parallel  to  the  aads  for  all  its 
length,  and  the  constriction  beneath  them,  though  not  very  marked 
on  the  upper  crust  (fig.  8),  produces  a  longitudinal  ridge  on  the 
Tmder  sur&ce,  and  a  strong  furrow  in  casts  (fig.  9).  Tail,  at  least  in 
Dudley  specimens,  very  much  narrower  than  the  body,  with  three 
strong  spinous  lateral  lobes  on  each  side  directed  backwards,  the 
outer  ones  a  little  divergent  and  longest ;  all  extend  equally  back- 
wards,— ^the  tail  is  therefore  truncate — ^but  exclusive  of  the  q)ines, 
it  is  broad  triangular,  following  somewhat  the  shape  of  the  axis ;  it 
is  marked  on  each  side  by  four  short  deep  puncta  or  furrows,  which 
do  not  run  to  the  margin  in  young  individuals.  The  axis  is  convex 
and  short  conical,  of  three  distinct  ribs  and  a  small  terminal  piece 
— ^the  last  very  obscurely  indicated ;  there  is  no  mucro  between  the 
lowest  spines  in  the  ordinary  Wenlock  forms. 

Variationa, — ^The  following  have  been  observed.  In  a  Dudley 
specimen  the  front  or  forehead  lobe  occupies  much  more  than  half 
the  length  of  the  glabella,  the  side  lobes  being  therefore  more 
crowded.  In  a  Dudley  specimen,  a  large  tubercle  occurs  in  the 
middle  of  the  forehead  lobe.  In  some  individuals  the  glabella 
widens  more  above,  in  others  it  is  nearly  parallel-sided,  and  the 
lateral  furrows  vary  in  length.  The  head  spines  occasionally  reach 
the  third  thorax  segment.  The  margin  of  the  cheek  in  one  specimen 
is  notched  at  the  facial  suture  (fig.  10,  a).  The  axis  of  the  thorax  is, 
sometimes,  though  rarely,  as  wide  as  the  pleurae.  The  most  im- 
portant variations  occur  in  the  tail, — in  fig.  5,  we  have  represented 
the  spines  as  all  directed  backwards,  and  the  two  central  ones  closely 
approximate ;  they  are  so  in  the  large  Ledbury  specimen  figured  in 
the  "  Silurian  System,"  where  too  they  are  shorter  than  the  outer 
spines.  In  fig.  6,  they  are  a  little  space  apart ;  in  a  Lower  Silurian 
specimen  we  have  seen  a  small  tubercle  appear  between,  and  in  our 
var.  /3  a  decided,  though  short,  mucro  protrudea  Lastly,  as  a  mon- 
strous variety  from  the  Silurian  rocks  of  Kildare, — we  have  reason 
to  think  it  of  the  same  species, — we  have  one  with  a  wider  interval, 
and  a  bifid  mucro.  In  old  specimens,  as  well  as  in  var.  /3,  the  spines 
diverge  much  more  than  in  those  we  have  here  figured.  Perhaps 
some  of  these  variations  are  due  to  sex. 

Affinities. — The  considerable  variations  above  mentioned  lead  us 
to  believe  that  the  Ch,  vnsignia,  Beyrich,  may  be  but  a  variety  of 
this  species.  We  have  not  materials  enough  to  justify  our  recording- 
it  as  a  variety,  as  Beyrich  describes  and  figures  it  as  with  a  much 
wider  glabella,  the  furrows  reaching  but  a  short  way  across.  The 
hypostome  is  very  similar,  and  the  tail  diflTers  very  little,  except  in 
[vii.  ii.]  7  B  3 
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the  much  greater  centml  mucro  and  more  divergent  spines,  towards 
which  charoctera  we  have  shown  considerable  approaches  in  some  of 
our  varieties.  It  was  these  close  resemblances  wliich  induced  us  to 
cay,  in  the  volume  already  alluded  to,  that  our  British  species 
occurred  in  Bohemia  with  the  C.  inaignis.  But  I  find  the  Bohemian 
specimens  do  not  show  any  tendency  to  vary  towards  oura 

Barrande,  in  his  great  work  which  has  just  been  published, 
figures  a  fine  new  species,  C.  QuensCedti,  closely  allied  to  both  the 
above,  but  the  head  Epines  are  very  much  longer  and  slenderer, 
and  so  are  those  of  the  tml ;  the  glabella  too  is  parallel^sided, 
ita  furrows  run  quite  across,  and  the  lower  jiair  of  lobes  nearly 
meet.  Calyrn.  ornata  of  Dalman,  since  fully  described  by  Lov^n, 
must  be  very  nearly  like  our  species  ;  but  the  greatly  elongated 
first  pair  of  spines  to  the  tail,  and  the  parallel -sided  glabella  must 
separate  it  for  the  present ;  we  subjoin  a  note  giving  a  few  of  its 
prominent  characters.*  Ch.  olitu»i<xiuiUUxie,  Corda,  is  another  nearly 
allied  fossil 

History. — The  history  of  the  species  dates  clearly,  we  think,  &om 
Hisinger's  Lethpca  Suecica,  where  the  head  of  a  large  specimen  is 
figured,  and  the  species  con^dered  identical  with  the  Ccdyvnene 
spcciosa  of  Dalman,  found  by  Nillson  in  the  isle  of  CEland.  There 
is,  however,  some  doubt  of  the  correctness  of  this  reference.  Dalman 
described  iu  a  supplementary  note  to  his  "  Paliead:e  "  two  species, 
G.  epeciosa  and  C.  clavifi-one,  comparing  the  former  with  the 
Trilolites  Stcjitberpii.]-  This  compnrison  suiRciently  indicates  that 
a  large  species,  with  the  glabella  broad  in  &ont,  must  have  been 
intended  ;  and  we  lay  the  more  stress  on  this,  because  it  proves 
that  the  species  with  a  small  oval  glabella,  narrowed  in  firont,  which 
was  figured  by  M.  Sars  in  Oken's  Isis,  1 835,  as  C.  apecioaa  of  Dalman, 
is  not  that  species,  and  could  never  have  suggested  the  comparison 
above  mentioned.  We  believe  it  was  this  erroneous  reference  by 
Sare,  joined  to  Dalman's  rather  loose  description,  "  smooth,  larget 
oval,  and  convex  glabella,"  which  liaa  thrown  doubt  on  the  identity 
of  his  species  with  Hisinger's  figure.  But  since  there  are  several 
apedes  of  the  genus  found  in  Norway  and  Sweden,  as  indicated 
by  the  figures  of  M.  Sars,  above  quoted,  and  those  lately  given  by 

*  Glabella  a^qnilata ;  nbdomen  articulis  3,  baei  connHtu  ;  primo  cecoDdnin  longS  Buper- 
ante,  io  appeodicenl  craMam  teretem  longusimam  utrioque  productoi  Becando  tertium 
excedeDte,  hoc  veriiimiUter  breviEsimo.  Loc.  HiubTfjol,  Ostrogolbia.  Lov^  in  Ofrer- 
HgtVetenakapa  Akod.  (1B44),  p.G4. 

t  Sternberg,  VerhandL  Vatcrlands,  Has.  Prag.  11th  pt.,  p.45.  tab.  13a.  Dahnau 
nyi,  that  in  Ui  ipeciei  "  the  glabella  lobei  are  all  cooiiected  dawn  the  middle,  while  ia 
Stenberg't  the;  ore  aeparatcd  b;  tnnirene  furnnri.'' 
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Angelin  in  the  "  Pakeontologia  Suecica/'  we  prefer  with  Dr.  Bey- 
richy*  to  leave  the  question  undecided,  and  wait  for  the  descriptions 
and  references  now  in  course  of  publication  by  M.  Angelin. 

Sir  R  L  Murchison  first  published  it  in  this  country,  referring  it 
to  Paradoxides,  as  the  only  genus  then  published  which  it  appeared 
to  resemble,  especially  as  he  regarded  the  two  lower  prongs  only  as 
constituting  the  tail ;  he  also  figured  the  body  rings,  and  commented 
on  their  remarkable  rough  sculpture;  this  figure  of  the  body  is 
accidentally  reversed  upon  the  plate,  the  portion  nearest  the  head 
being  turned  downwards. 

It  is  next  mentioned  by  Lov^n  in  1 84!4,  describing  two  of  Dahnan's 
species,  the  C.  cUwifrona,  and  C.  ornata,  and  to  the  latter  he  referred 
the  figures  given  by  Murchison  of  the  present  species.  But  the 
comparison  could  be  made  only  with  the  body  segments,  and  these 
are  far  too  much  alike  in  different  species.  The  description  too  of 
the  head  given  by  Lov^n,  though  agreeing  in  the  main  with  the 
perfect  examples  we  now  possess,  is  not  sufficiently  precise,  and  we 
are  not  therefore  justified  in  reuniting  ours  with  C.  onfiata,  more 
especially  so,  as  the  excellent  figure  of  that  species  lately  given  by 
Angelin,  FaL  Suecica,  p.  21,  fig.  1,  represents  the  uppermost  or  fore- 
head lobe  of  the  glabella  as  not  wider  than  the  rest,  (^'  equilata 
glabella,'^  Dalm.),  or  occupying  nearly  so  much  space  in  length  as  in 
our  species. 

It  is  to  be  regretted  that  to  these  descriptions,  the  author  has  not 
added  that  of  C.  speciosa ;  he  does  not  even  mention  this  disputed 
species.  In  1845,  Dr.  Beyrich  first  described  the  entire  animals  of 
this  genus,  and  introduced  the  British  fossil  as  an  imdoubted  species 
of  Cheirurus,  leaving  for  future  observation  its  identity  or  other- 
wise with  his  C.  in&ignis,  to  which,  as  above  stated,  it  bears  great 
resemblance. 

It  was  again  published  in  the  second  volume  of  the  Memoirs  Geo- 
logical Survey,  1848,  where  the  head  of  the  species  was  described  and 
identified  with  Calymene  speciosa  of  Hisinger.  And  we  still  regard 
Hisinger's  excellent  figure  as  a  proof  that  our  species  is  found  in 
Gottland,  in  a  stratum  marvellously  like  our  own  Wenlock  lime- 
stone. In  that  notice  the  very  large  size  the  species  attained  was 
represented,  and  we  accidentally  repeated  the  error  of  reversing  the 
position  of  the  body  ring  by  turning  the  front  edge  downwards. 
Lastly,  Professor  M'Coy,  in  one  of  his  useful  contributions  to  the 
"  Annals  of  Natural  History,"  described  the  entire  animal,  which 
he  has  since  figured  in  the  Synopsis  of  the  Woodw.  Mus.  fossils, 

*  Untenroch.  ilber  einige  Bohm.  Trilob.  (1845),  Ist  part,  1.  p.  17, 18. 
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retaining  the  generic  name  Ceraurv^     We  had  previously  aeler 
this  beautifiil  example  from  tlio  collection  of  Mr.  Williams, 
found  it  near  Llandovery,  and  we  have  since  agnin  examined  i 
It  is  much  elongated  and  narrowed  apon  the  cleavage  of  the  r 
but  is  identical  with  the  pruscnt  species,  and  is  very  interpsting  i 
showing  that  the  Lower  Silurian  form   ia  somewhat  intermediators 
as  regards  the  tail,  between  the  ordinary  Ihidlcy  form  and  onrfl 
Tar.  ^,  for  the  lower  prouffs  are  but  sHphtly  distant,  and  have  but  uM 
tubercle,  instead  of  a  prominent  mucro  betwee.ii  them. 

Barrande'a    exquisite    figui-es   of   tlie    genua,   fortunately  noVil 
before  ua,  show  the  structure  of  all  parts  of  the  body  completely.  1 
He  has  figured  the  hypostome  in  several  species ;  we  are  fortunate  in 
here  being  able  to  add  the  under  side  of  that  organ,  and  the  struo 
turc  of  the  eye. 

Sritish  Localities  and  Gedofficat  Range.— LL^SDato  Flaos  to 
AtmestkT  Limestone. — In  Llandeilo  fl.'^;  Sholes  Hook,  and 
Pelcombe  Cross,  Roheston  Wathen,  and  Llandowror,  near  Haver- 
fordwest; Ooleugoed,  Llandovery,  {Cambridge  Museum).  In  Bala 
limestone ;  Rhiwlas  and  other  localities,  near  BaU,  North  Wales ; 
Chair  of  Kildare,  Irelajid.  In  Lower  Silurian  rocks,  at  Mullock, 
Girvan,  Ayrshire,  (ColL  Sir  R,  I.  M.)  In  Woolhope  limestone ; 
Nash  Scar,  Presteign,  (Coll.  Mr.  Davis.)  In  Wenlock  limestone ; 
Haven,  near  Aymestry,  (Coll.  R€v.  T.  T.  Lewis) ;  Brand  Lodge,  Mal- 
vems ;  Dudley ;  Dormington  Wood,  Woolhope.  In  Aymestry  lim»-  , 
stone;  Downton  Castlf,  Ludlnw. 

Yar.  ^. — la  Wenlock   strata ;    Nelson's   Tower  Wood,   east  of 
Carmarthen. 

Foreign  i>i«i7'i&u<ion.— Gothland,  in  Upper  Silurian  (Hisingeb)  ; 
((Eland,  Lower  Silurian,  Dalman  t). 


Explanation  of  Plate  II. 
Fig.  1,  Speeunen,  perfect  except  the  mil,  from  Ilaren,  near  Ajmettiy;  in  the  collec- 

tioD  of  the  Ber.  T.  T.  Lewis,  of  Bridstow,  Ross. 
I!g.  1*.  Head  of  Mine,  diHected,  ihoving  the  granulate  glabelU,  a,  and  deeply  pitied 

cheeks,  b,  e.  (the  eye  is  r«ised  too  much.) 
fig.  3.  From  Dodley,  collectioa  of  J.  Gray,  Esq.    A  fine  half  coiled  specimen,  sbowiiig 

the  irhole  1 1  rings,  and  the  imsll  tail. 
Fig.  3.  Same  locality  and  collection.     Very  yoong  coiled  specimen. 
Fig.  4.  Same  locality  and  collection ;  showing  the  under  side  and  incnrred  rdge  of  the 

iwl,  with  the  spines  a  little  more  apart. 
Kg.  5.  Tail  of  yottng  Bpecimea,  from  Dudley ;  coUectioD  of  T.  W.  Fletcher,  Esq.     It 

has  the  posterior  spines  approximate- 
Fig.  6.  Same  locality  ;  collectiDa  of  J.  Gray. 
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Fig.  7.  Eye,  magnified. 

Fig.  7*.  Do^  gtill  more  highly  magnified ;  the  fiicets  are  convez ;  and  at  a,  one  is  in 
its  original  condition ;  the  pits  on  the  others  are  due  to  wear. 

Fig.  8.  Two  thorax  joints  of  Aymestry  specimen  (fig.  1) ;  at  a  and  &,  the  cnrions 
tubercles  at  the  fulcral  point  are  seen ;  c,  is  the  outer  spinose  portion ; 
dy  the  inner  bilobed  part ;  they  are  separated  by  a  fhrrow,/! 

Fig.  9.  Specimen  from  Nash  Scar,  Fresteign,  collection  of  J.  E.  Davis,  Esq.  This  is 
an  internal  cast,  and  shows  the  outer  tubercle  e,  and  the  furrow  g,  more 
strongly  than  in  fig.  8,  which  has  the  crust  on. 

Fig.  10.  Under  yiew  of  cheek  from  the  same  specimen  (as  fig.  9) ;  it  has  an  unusual 
swelling  above  the  facial  suture  a. 

Fig.  11.  Perfect  hypostome  (collection  OeoL  Surv.),  from  Dormington  Wood,  Wool- 
hope  ;  a,  the  lateral  ascending  processes ;  6,  the  marginal  wings. 

Fig.  12.  Side  view  of  do. ;  the  incurred  triangular  plates  are  shown  at  b,  the  lateral  notch 
ate. 

Fig.  1 3.  Under  view ;  a,  a,  the  **  ascending  processes,**  which  are  attached  to  the  under 
sur&ce  of  the  glabella  at  its  sides ;  6, 6,  the  incurved  triangular  lateral  plates, 
possibly  for  the  attachment  of  muscles ;  c,  the  hollow  space  under  the 
ascending  processes,  answering  to  the  lateral  notch  in  fig.  12. 

Fig.  14.  Outline  of  the  largest  hypostome  we  have  seen,  frt>m  the  Lower  Silurian  lime- 
stone  of  Eildare,  Ireland ;  the  letters  are  the  same  as  in  fig.  1 1. 

Fig.  15.  Lateral  view  of  the  same. 

Fig.  16.  Yar.  fi,  centralis,  from  the  Wenlock  strata  of  Nelson's  Tower  Wood,  TJimi^^iIq, 

Remarks  on  the  Genus, 

It  seems  necessary  to  contend  for  the  generic  name  adopted  here,  because  a  rigid 
adherence  to  priority  would  compel  us  to  relinquish  a  name  now  familiar  to  naturalists,  and 
bestowed  by  Beyrich  on  a  group  which  he  had  carefully  investigated  and  fully  described. 
Now  that  Hall  has  given  such  excellent  figures  of  CerauruSf  we  know  perfectly  well 
what  was  meant  by  the  obscure  and  imperfect  plaster  cast  published  by  Green  under  that 
name.  But  the  original  description  was  scarcely  more  than  sufficient  to  indicate  that  it 
was  a  trilobite,  and  consequently  it  has  been  referred  with  doubt  to  various  genera  by  Bceck, 
Beyrich,  Loven,  Portlock,  and  Burmeister.  A  genus  so  ill  constructed  and  imperfectly  • 
described,  can  have  no  authority ;  and  it  would  be  unjust  to  substitute  such  names  for 
those  given  by  the  first  real  describers.  The  same  rule  we  think  fully  justifies  us  in 
rejecting  Zeihus  of  Pander,  a  name  lately  revived  by  Dr.  Volborth* ;  for  the  genus  as 
constituted  by  Pander  consists  of  two  species,  to  either  of  which  the  meagre  and  incorrect 
description  will  apply ;  the  first  of  these  being,  by  Dr.  Volborth's  own  admission,  a 
species  of  Cheirurusy  the  second  a  Cybcle.  He  would  restrict  the  name  to  the  latter ;  but 
custom  and  the  opinion  of  naturalists  in  general  would  point  in  doubtful  cases  like  this  to 
the  first  as  the  typical  species,  and  we  should  then  have  to  apply  Zethus  to  all  we  now  call 
Cheirurus ;  more  especially  as  it  was  the  CJieirurus  only  of  which  Pander  knew  the  entire 
body.  He  describes  it  as  having  16  ribs  in  thorax  and  tail  together,  the  segments  of  the 
tail  being  free  like  those  of  the  thorax  ;  this  is  untrue  for  either  genus ;  and  he  denies  any 
trace  of  eyes.  Of  the  Cybcle^  a  fragment  only  is  figured,  and  Pander  even  doubts  whether 
it  belongs  to  the  genus,  so  that  he  evidently  intended  the  first  for  his  type ;  and  had  either 
his  figure  or  description  been  intelligible,  or  had  he  referred  to  Sternberg's  or  Dalman*s 
species  as  cognate,  his  name  ought  to  have  been  retained.  But  we  believe  the  right  of 
priority  of  name,  rather  than  that  of  description,  cannot  with  advantage  be  so  rigidly 
enforced,  and  we  accept  Cheirurus  as  the  first  intelligible  description,  as  well  as  the 
clear  definition  of  a  remarkable  group.    With  regard  to  the  affinities  of  the  genus,  we  have 


*  Transactions  of  the  Royal  Mineralogical  Society  of  Fetersburgh  (1847.) 


10  BRmsii  Fossiia. 

cnmo,  w  kbofc  Malod,  to  At  eonrlation  Ihat  li  miut  ht  ronitderad  nNriy  rriatad  to 
^laeopw,  BnrTMide.  in  hl«  bignalnuj  uiil  aliuple  uranftvnicut  of  Um  group*  bt«)f 
pnbUihed.*  placM  CAnnuiw  aroang  the  vrrin  vliich  be  dcflora  m  baiinfl  lli*  "  jili'vni  1 
boumMi"  and  Geruiol;  it  ii  nuwt  dnctr  allied  to  wmc  gcairt^  SpAorxocAw.  CyMt, 
&c,  which  pniB«w  thii  ohanirtM'.  But  u  iiupvctiDn  oT  our  pUle  will  ihow  that  (lie 
chonct^iAie  nirrow  ("  tilluD  "}  of  tlw  iilvum  t*  uiil;  ihcirtcnt^U  out  tiimiaX  in  tLIi  gvuiu. 
In  Mtcral  Bobcmiaii  iipoclui  tl  inioite  evidtrnt,  uid  io  Uw  CAtiniru  rliiifijKr,  vhjcli  Corila 
elcTMci  to  llic  nuk  of  n  gesiu,  the  turmo  caDlinuei  DlonR  the  whole  Icogth,  m  11  ilovx  la 
muBt  tritobitfi ;  ssd  wc  maj'  atate  geaenllf,  thnl  wc  bcliere  ibli  clitmcter  to  be  nn-Trly 
a  iip«cial  mudificatiun,  tiaoe  all  pkune  have  the  llimiw,  rhhsr  biwcling  them  u  in  tbe 
ordlDary  riinn,  iir  m  near  ilw  Miterior  edge  u  only  lo  Hrjiarale  a  merv  lioe  fiiT  the  front  or 
flilcTi]  partion.  f  In  Spturmechia,  the  nearest  ally  of  tliu  gcuit*  «v  arv  cunfidering,  it  is 
Dot,  pcriu>|«,  indiciucd  at  bW.  We  think,  thenfiirc,  tiuU  the  oihrr  oharacten  which  w« 
repaid  u  of  more  imporiuice.  tii.  the  nnicture  nf  the  cyei,  and  the  ooune  of  the  OeUl 
BDtnre,  will  conDoct  ChtirMna  with  Phaoips.  But  with  respect  to  the  Umiti  of  the 
genua,  we  ant  ttroo^y  ioeliiiid  to  think  SpKartBxkm  uoglit  not  to  be  aeparaled  tWim  it, 
liocc  such  apfidr*  >«  Ck.  cladj'nmt  at  IMmtn,  and  Ck.  gltihoniii  of  Bamnde  term 
exactly  iatcmtedlatc.  baTlnfi  the  hnkd  of  Sphtertnckn*  and  tlip  tali  of  Chtinmu.  How- 
ever, if  wu  allow  the  ilrikin!;  clumLcicr  of  the  thorax  rinm  to  gnidr  u^  wu  abali  find  it 
»gne  with  the  habit  iu  DurLisg  out  three  distinct  geaere  already  recnguiied,  >Li. — 

Eeeoplociiic.     Corda.     Cheeks  acrebicolate j   pleura   IS,  furrowed;   hjpogtoroe  witli 
lateral  furrows : 

OWmoiu.    Beyrich.    Cheelu   Krobicnlaie;  pleuno  II,  nodnlaled;  hypoclame  with 
loivral  tUrrowi : 

Spharatothiu,    Bryrieh.    Cheeks  not  scrotuculale ;   plconell,  aimpte,  rounded;  hj- 

postonie  without  lateral  fuitvws  : 

And  the  apcciea  wbich  bave  globose  glabella,  but  still  have  the  1 1  noduUr  pleura,  will 

ruoatn  in  CArirvnu,  not  !□  Spharezocliiui,  just  aa  we  Riid  ihii  lariatioa  id  tbe  glabeUa  of 

J%iaft,  while  the  characters  of  the  tboru  remain  the  same.  _ 

Hm  glDii*  it  Silolian  and  Devonian ;  it  does  not  riw  into  the  Mountain  Limestone.      J 

Other  British  tpecies  (yCnEiRtBca. 

Section  Csotalocei'iiali's. 
Glabella  fturows  continuous  across,  all  strong  and  distincL 
1.  C.  aniculaha  ?  [Ca/ym.  arliculala,  SlUnsc  Beitr.  Ucft,  3.  pi.  5.  fig.  J  ?]     Ch.  Sunf 
bergii  (MiioslX  FlIILLirs,  Pal.  Foss.,  fig.  247. 

I  do  not  venture  to  characterize  this  species  from  the  imperfect  fragments  we  possng. 
The  ghibella  is  long,  narrow,  and  scarcely  clavnti:  forwards,  and  not  very  convex.  The 
upper  and  middle  glabella  furrows  are  very  strong,  and  go  right  across,  and  the  ba£al 
lobes  are  dutow,  triangular,  transverse,  and  tbey  nearly  meet  in  the  middle  of  the  glabella, 
leaving  but  a  small  space  between. 

The  latter  character  I  suspect  to  have  been  much  eiaggerated  bj  Miinster,  b  the  figure 
above  qnoted,  who  has  represented  the  basal  lobes  as  forming  one  traasverse  piece.  Our 
rare  British  fosul  is  certainly  more  like  this  figure  than  the  C.  Siembfrgii  of  the  same 
author,  in  which  the  fiirrows  are  partially  obliterated  in  the  middle,  and  the  glabella  is 
broader. 

Zoealitf, — Barton,  S.  Devon  (Fhillipe) ;  Newton  Buahell,  in  Devonian  limestone.  Pre- 
sented by  B.  A.  C.  Ansten,  Esq. 


*  Sjstime  Silorien  de  la  Boheme.  1853.  Also  Ann.  and  Mag.  Nat  History,  Sept  1850. 

t  lliia  narrow  line  may  certainly  be  seen  in  Aeidaipu  and  Cgbtlei  iu  Brtmlm  it 

ie«mi  to  btTe  completely  v;      ~    ~ 


BRITISH  FOSSILS.  11 

Seotion  CHBisuitTTB  pToper. 
Glabella  with  the  furrows  all  distinct,  but  not  meeting  across. 

2.  Ch.  speciosus,    Dalm.  sp. — above  described. 

3.  Ch,  gdasiTiostiSj  Fortlock.  Amphion  geUu,  id.  GeoL  Bep^  t.  3.  fig.  4.  (head)  ;  and 
Argea  planospinosusy  pL  5.  fig.  9.  (tail).  CheiruntSf  Bbtbich  (1845),  Bohm.  TriL,  1.  p.  19. 
Salter  (1851),  Quart  GeoL  Joum.,  yoL  yIL  pL  8.  fig.  1.  Cheunrua  planigpmoaua^  Bronn* 
Ind.  FaL  (1848). 

Ch,  iiepre88U8,  capUe  trantversOf  giabeUd  rectanguhri  ndcis  hreoibuM  transvenU^  lobo 
JrontaU  brevi^  basalibus  oblongis  transversis  vix  circunucripiisj  uno  ab  aJtero  apatio  aqvali 
gejuncto ;  genu  kuis,  marginihus  depressis,  gpinis  breoibus ;  caudd  (hie  baud  dvbie  re/ertd) 
kudj  gegmentis  utrinque  tribtu  /at»,  cid  basin  longe  adnatis^  acuminatis ;  primo  in  appendieem 
longam  producto  secundum  longe  excedente,  hoc  tertium  brevem  superante ;  axi  4-€mxi<laA7| 
arHcvlo  ultimo  minimo  angusto,  nee  apicem  cauda  profundi  emarginahan  attingente. 

The  upper  lobe  of  the  glabella  is  not  at  all  broader — sometimes  it  is  narrower— 
than  the  rest ;  and  in  ^e  furrow  beside  it  there  is  a  very  deep  indentation.  On  the 
under  side  of  the  crust  this  would  be  a  strong  ridge,  to  which,  as  Barrande  has 
shown,  the  processes  of  the  hjpostome  are  attached.  The  transrerse  form  of  the 
head,  especially  the  wide  cheeks,  easily  distinguish  this  from  any  other  species. 
The  surfiu^  of  the  glabella  is  smooth,  or  nearly  so. 

There  can  be  little  doubt  that,  as  Beyrich  has  suggested,  the  head  and  tail  belong  to 
one  animal  They  are  alike  broad  and  depressed,  and  agree  in  size,  while  no  otiier 
species  of  the  genus  occurs  with  them. 

Locality, — Ck>.  Tyrone,  head  and  tail ;  limestone  of  Ayrshire,  head  only.  [Presented 
by  Mr.  C.  Moore.] 

4.  Ch,  cancrurus,  sp.  n. — Ch,  satis  magnuSf  caudd  Uneas  20  laid  tranaversd,  apice  abrupti 
truntato  prcemorso ;  axi  lato,  annuUs  quatuor  subtequaUbus,  tertio  d  quarto  punetis  binis 
remotis  solum  separate  j  lateribus  spinis  quatuor  hmgis  sub^parcMis,  ad  basin  adnatis^ 
transversis^  apicibus  lente  decurvatis;  basalibus  utriusque  lateris  longo  intervaUo  remotis, 

A  most  remarkable  species,  in  which  the  four  lateral  lobes  of  the  tail  start  hori- 
zontally from  the  broad  axis,  instead  of  gradually  converging  beneath  it,  and 
leave  its  apex  bare ;  the  breadth  of  this  space  being  increased  by  the  outward 
direction  of  the  spines  themselves,  which  begin  to  curve  downwards  only  when 
when  they  have  attained  half  their  length.  The  appearance  of  the  perfect  tail  is 
just  like  that  of  a  crab ;  prcemorsus  might  have  been  an  appropriate  specific  name. 
C,  obtusatuSf  a  Bohemian  species,  somewhat  resembles  this,  but  the  spines  are 
radiating,  not  parallel 

There  is  a  rare  cephalic  shield  in  the  Chair  of  Kildare  limestone,  which  may  very 
probably  belong  to  this  species  ;  it  is  as  unusual  in  its  character  as  the  tail  we  have 
described.  It  is  the  Ch,  gelasinosus  of  M*Ck)y*s  Synopsis  Sil  Foss.  Ireland,  44. 
The  cheeks  are  scrobiculate,  and  the  eyes  forward,  the  glabella  smooth,  clavate,  long, 
and  narrow ;  the  neck  furrow  trends  upwards  towards  the  middle  on  each  side ;  the 
basal  furrows  curve  downward,  but  do  not  meet  the  neck  furrow,  or  quite  circum- 
scribe the  subtriangular  basal  lobes ;  the  middle  furrows  are  strong  and  transverse, 
the  upper  pair  apparently  obsolete  (probably  some  fisiint  traces  of  them  may  be 
found.)  But  there  is  enough  to  distinguish  the  species  as  a  very  curious  one,  and 
provisionally  I  refer  it  to  the  C,  cancrurus,  with  which  it  agrees  well  in  size. 

Locality. — ^Limestone  of  the  Chair  of  Kildare  in  Ireland,  [tail  in  Survey  coll ;  sup- 
posed head  in  the  cabinet  of  Mr.  R.  Griffith.] 

5.  C.  octolobatus,  M*Coy's  Synopsis  Pal  Foss.  Woodw.  Mus.,  1 1  G.  £  10.  [Mem. 
Geol  Surv.,  vol.  ii.  pt  1.  pi.  7.  fig.  36,  without  name.] 

C.  pygidio  transverse  elliptico  semiunciali,  bis  quam  longo  latiori,  margine  octolobato ;  axi 
depresso,  annulis  tribuSt  duobus  superioribus  subcequalibus,  tertio  lato  a  limbo  terminali  punetis 
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bimiM  ■ofum  Jud'iMn,  liileribiit  phait,  luiii  antie 
to/matiM,  apicibtu  »<aiu. 


SEtrrioR  AcTinorKLTiB.    Cotda. 
Glalwlls  mfl«c«d,  [ho  upper  bbes  indiiLincI. 
6.  CL  ekpifmii,  DsUni.  ap.  t  ICah/inaw,  Dnlnmn,  PeJicad.  59.  not  of  Ifisinger.  LoTf  S 
I    Off.  KongL  Vetcuik.  Akad.  il»H),  63,  64  ?]  A>Acn«jw£u  jurmU,  Sailer  CJune  1S4S), 
n.  0.  SuTT.  vol  ia.  pt  I.  pL  7.  fig.  1-3  (exclude  3  6).     &  davifrimi.  ib.  EmUn,  p.  viU. 
w  dafi/ruu,  in  AppvDdui.  PaL  FoM.  Woodw.  Uol,  t.  I F.  fig.  1 1 ,  and  IG.  fig.e. 
t.  M-Coy,  lb.  154(1851.) 
C  eapiu  letjuimuiali  temi-ellipliai,  n  juiviu  raHmdiurt,  eoaifeiuiiimn ,-  iilnirS^  oim'inj 
amli  gibbi,  yaiit  laliorr,  granuIotS ;  lufcl*  duoBoM  aitlicii  Ar cuiiiu  tJuieiirvi,  bojiati  prefimia 
I    ytre  ad  ceTvicalaa  decumalo  lotumqut  ttiiovaliai  aaibimte  i  gtnii  dtclii'i&ut  lerobicvlatit 
i   eaudA  on*  lo»ge,  t-mnidalo,  artiado  ultimo   roluiido,  lattriiui  ulriiiipu 
trupimHU,  ipinu  mliU  lairtiualilrat  nii  inn  (tnnnfi'i,  priitK}  ad  haniii  Into,  tretntulnita, 
•Mwufiin  Iimge  nujirtanle,  li"r  itltgrn  mgiubt  Urlium  tmi:m  mrpe  aliiaJctun  nadlu  tzrtdtKUi 
prnu  anaabui  relrorsia  lubparaUtlif, 

Tbe  gUbiJk,  wlieD  perfect,  ehoiTi  small  regular  gnmule*  or  Inbercles  nidoly  Katlered 
»Jl  OTcr  it  Tbe  punctau'ons  too  on  Ihe  thecks  arc  nitlicr  small,  and  KaUcred. 
The  terminal  splnca  of  the  tail  in  aom-e  epecimens  nre  very  short  aod  obliue,  utd 
the  whole  tail  is  in  some  shorter  and  broader  than  in  others,  evcD  trvax  Hie 
same  locality,  and  the  ipinca  conseqaenily  more  divergenl  at  thtir  iau*. 
There  are  some  points  of  difiercnec  berveen  our  fossil  and  thai  vhich  Loy^d  bu 
carefully  described  from  Dalman't  original  Bpeciinen  and  we  may  have  agtun  to 
Fecnr  to  the  name  Japtnit  as  iboTe  quoted.  The  Swedish  species  ia  described  aa 
baring  long  itralght  head  spines,  the  glabella  nearly  as  wide  aa  tbe  cbeeka. 
Ours,  nov  that  we  bave  more  perfect  specimens  of  the  head  and  caudal  shield 
from  Ireland,  ahow*  short  bead  spines,  and  (he  inflated  glabella  is  ceilun^  wider 
than  the  checks.  In  oil  other  respects  Loven's  description  applies  welL  By  the 
description  also  of  the  tail  of  the  C  omii/uj.  DnLii,.  given  by  the  same  aulhor  with 
(he  above,  it  would  appear  that  this  species  bod  a  caudal  shield  precisely  umilar  to 
thatofonra. 
LocaUlUa. — Llandeilo  and  Bala  rocks  -,  in  South  Wales,  Sholes  Hook,  Haverford«e«t 
la  North  Wales,  Bala,  abundant ;  Coder  Dinmacl,  Denbighshire  -,  near  Llanfyllin, 
Uontgomeryshire — in  Upper  Bala  beds;  in  Westmoreland,  ApplethwuteCkiiniuon  ; 
in  Ireland,  Chair  cS  Eildore, — fretjuent,  and  of  krge  size. 

J.  W.  Salter. 
Augv^t,  1853. 
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Decade  VIL    Plate  III. 


SPEAEEZOGHUS   XIEITS. 

[Qeniu  SFHiBREXOCHUS.  Betbich.  (Sab-kingdom  Articnlata.  Claas  Cnutaeea. 
Order  Entomostraca.  Tribe  Trilobitae  or  Falaeda.)  Eyes  facetted  ?  "  Head  yery  conyex, 
the  cheeks  not  scrobiculate ;  facial  suture  ending  on  the  external  margin  near  the  angles, 
in  front  continuous  and  submarginal ;  glabella  large  and  nearly  spherical,  with  three 
fbrrows  on  each  side,  the  two  upper  very  obscure,  the  lower  strong  and  curved  down  to 
the  neck  furrow ;  thorax  of  11  joints,  without  any  furrows ;  tail  of  3  segments,  free 
at  their  ends;''  hypostome  subtrigonal,  with  a  marginal  furrow,  bat  without  lateral 
furrows.    No  rostral  shield.] 

Diagnosis.  S.  granulosus ;  "  glaheUd  lobis  infimis  profunde  circum^ 
cinctisy  paullum  tumidiSy — spatio  interjecto  diametrum  earum  superarUe; 
caudd  pleuris  tumidisJ* 

Stnokths.  Calymene  clavifrons,  Hisinger  (1840),  Leth.  Saec,  Supp.2d. 
t.  37.  fig.  1  (not  of  Dalman.)  Sphcerexochtis  mirusy  Beyrich  (1845),  iiber 
einigeBohm.  TriL,  p.  21.  S,  mirus,  ibid.,  Zweite  Stiick  (1846),  1. 1.  fig.  8. 
S.  calvuSy  M*CoT  (1846),  Sjn.  Sii.  Foss.  Ireland,  pi.  4.  fig.  10.  S,  tnirusy 
CoRDA  (1847),  Prodrom.  einer  Monog,  Bdhm.  Tril.,  fig.  72.  Babiunde 
(1853),  Sjst.  Sil.  de  BoMme,  vol.  i.  pi.  42.  fig.  11-18. 

We  are  indebted  to  Mr.  John  Gray  for  the  fine  Dudley  specimens 
which  figure  in  this  plate,  and  to  Mr.  Fletcher  for  those  from  which 
the  details  are  drawn.  Fragments  and  detached  heads  are  not 
uncommon ;  but  these  are  the  only  perfect  British  specimens  we 
are  acquainted  with.  The  species  is  cosmopolitan,  at  least  it  ranges 
from  Bohemia  to  the  Western  States  of  America,  and  in  our  own 
country  is  found  both  in  Upper  and  Lower  Silurian  rocks. 

Description, — The  animal  is  capable  of  rolling  itself  into  a  com- 
plete ball,  of  which  the  large  head  forms  a  very  conspicuous  part. 
The  general  form  is  oblong  ;  the  length  of  English  specimens  usually 
about  an  inch  and  a  half,  and  the  breadth  ten  lines ;  they  never 
appear  to  reach  the  length  of  two  inches. 

The  head  is  more  than  one  third  the  whole  length,  and  the  glabella 
is  very  large,  occupying,  as  seen  from  above,  four  fifths  of  the  width, 
[VII.  iii.]  7  c 
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and  quite  ovcrliarging  the  narrow  front  margin.  It  ia,  exdnd^ng 
tlio  nock  segment,  nearly  a  tnie  hemisphere,  and  has  a  pair  of  large 
orbitiiitir  lobes  at  the  base,  deeply  circumscribed,  and  iurther  apart 
from  eacli  other  tlian  their  own  diBmeter.  The  furrow  that  bounds 
each  of  these  lobes  ia  broad,  sharp,  nnd  equal  in  depth  all  round, 
leaving  no  communication  with  the  body  of  tlie  glabella  {6g.  3,  a, 
1 1  a).  Above  these  lobes  on  encJi  side  are  two  faint  impressed  lines 
which  represent  the  ujiper  iurrows  (in  fig.  4) ;  of  these  (a)  the  one 
next  to  the  round  basal  lobe  is  ]ilaced  at  a  less  distance  from  it  than 
the  diameter  of  that  lobe,  at  about  the  point  of  the  head's  greatest 
width,  and  the  upper  one  (h)  at  an  equal  distance  in  advance  of 
it  towanla  the  front.  The  cheeks  are  BUuiU  in  comparison  with  tho 
glabella,  and  hang  vertically  from  its  sides  (fig.  4,  cc),  like  a  pair  of 
liipjiets  from  a  cap  or  helmet ;  they  are  oblong  and  have  a  thickened 
margin.  Tlio  small  convex  eye  is  placed  very  near  the  glabella,  and 
below  the  middle  of  the  liead ;  the  facial  suture  runs  Irom  it  out- 
wards, and  reaches  the  exterior  margin  which  it  cuts  obliquely  ft 
little  in  front  of  the  posterior  angle,  as  at  fig.  3,  c ;  in  front  of  the  eye 
it  continues  parallel  to  the  glabella,  and  runs  along  the  edge  of  the 
narrow  front  margin,  leaving  tlie  free  cheeks  connected  beneath  by  a 
narrow  band  (fig.  4r,  d).  Each  free  cheek  ia  hatchet-shajwd,  and  the 
small  eye  (tig.  5,  re)  occupies  the  inner  comer,  supported  on  a  fold 
of  the  crust,  6,  which  trimcates,  or  even  indents  it  below.  The 
eye  is  thus  pushed  up  into  a  supine  position  ;  it  is  short,  oblong,  and 
very  convex.  The  lenses  are  numerous,  larger  in  size  than  the 
granulations  of  the  general  surface,  and  placed  near  together,  less 
than  half  their  diameter  apart.  In  tliis  specimen  we  have  not  the 
outer  surface  sufficiently  perfect  to  enable  us  to  say  whether  the 
cornea  is  raised  into  facets  (as  Barrande  thinly)  or  not ;  the  surface 
is  therefore  left  blank  (fig.  6,  a) ;  from  the  inferior  surface,  6,  the 
lenses  have  fallen  out,  leaving  pits  which  indicate  their  size.  The 
posterior  comers  of  the  he.id  are  rounded  off  and  contracted  to  a 
less  widtli  than  the  free  cheeks,  and  they  bear  instead  of  a  spine, 
only  a  small  tubercle  (fig.  3,  d),  wliich  i.s  placed  far  inwards. 

The  hypostome  has  not  yet  been  found  in  England,  but  it  is 
figured  in  M.  de  Barrande's*  plates.  It  ia  subtrigonal,  straight  at 
the  base,  where  it  is  much  broader  than  it  is  long,  and  the  apex  is 

*  If  this  figure  be  u  Miinplete  u  M.  de  Barrande's  figures  umally  are,  there  fi  do  lateral 
natch  nor  any  visible  nscending  processes.  AI.  Corda's  figure,  however,  exhibits  a  narrow 
rim  at  the  base,  with  a  smaU  hiteral  process  on  each  eidc.  The  notch  woold  then  exist 
between  the  lateral  border  or  viag  (fliigel),  and  these  small  processes  and  the  resemblaoce 
to  Chtirunu,  in  other  respects  so  closely  allied,  would  be  more  complete. 
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rounded  and  slightly  emarginate.  A  broad  shallow  furrow  runs 
round  the  end  and  sides,  leaving  only  a  small  central  convexity  of 
the  same  shape  as  the  hypostome ;  this  convexity  is  not  indented 
by  any  lateral  furrows. 

The  surface  of  the  head  is  covered  by  a  fine  close  granulation 
(fig.  11),  which  occupies  also  the  free  cheeks  or  wings  (fig.  5) ;  it  is 
therefore  one  of  the  generic  distinctions  from  Cheirurus,  in  which 
the  cheeks  are  always  pitted  or  scrobiculate. 

Thorax  parallel  sided,  scarcely  tapering  backwards,  of  11  thick 
rounded  rings ;  the  axis  as  wide  as  the  sides,  and  of  equal  breadth 
throughout,  very  convex  ;  each  joint  much  raised  and  rounded  (see 
fig.  10).  PleursB  horizontal  as  far  as  the  ftdcrum  (fig.  7,  a),  and  then 
abraptly  deflexed,  and  from  this  point  the  pleura  tapers  outwards  to 
a  conical  blunt  point,  which  at  the  extreme  tip  is  a  little  bent 
forwards.  The  fulcrum  is  placed  at  rather  less  than  half-way  from 
the  axis,  but  in  the  last  segment  (fig.  8)  it  approaches  much  nearer, — 
to  about  one  third.  Its  place  is  indicated  by  a  protuberance  both 
on  the  forward  and  hinder  edge  of  each  segment  (fig.  7,  a  and  6),  but 
these  swellings  are  not  isolated  tubercles  as  in  Cheirums,  nor  are 
there  any  oblique  or  longitudinal  furrows  on  the  pleurae,  as  in  that 
genus,  to  break  up  the  imiform  convex  surface  of  the  segment. 

Tail  about  semicircular,  truncate  ;  the  axis  conical,  its  base  of  two 
depressed  close-set  rings,  its  apex  of  one  long  triangular  joint,  which 
is  separated  from  the  second  joint  by  a  deep  depression  ;  from  thence 
it  is  flattened,  or  even  depressed  for  some  distance,  but  suddenly 
rises  to  an  obtuse  and  elevated  tip  (fig.  9,  a) ;  which,  seen  sideways, 
presents  the  appearance  represented  in  fig.  2,  where  a  is  the  obtuse 
tip  of  the  axis.  The  sides  are  composed  of  tliree  obtuse  convex 
lobes  which  scarcely  project  on  the  margin  ;  the  upper  one  follows 
the  bend  of  the  hindermost  pleura,  the  second  is  less  curved,  the 
third  parallel  to  the  axis  ;  all  are  deflected  so  that  an  end  view  ot 
the  tail  (fig.  13)  presents  an  angular  figure. 

The  entire  surface  of  the  thorax  (fig.  10)  and  tail,  like  that  of 
the  head,  is  covered  with  a  fine  granulation,  the  grains  of  equal 
size  throughout. 

Variations.  —  Our  Dudley  specimens  have  the  tail  somewhat 
shorter  and  wider,  and  the  terminal  joint  of  the  axis  therefore 
shorter,  than  those  from  Bohemia.  Irish  specimens  (figs.  14,  15) 
are  more  like  the  foreign  ones  in  this  respect.  The  space  between 
the  lower  glabella  lobes  is  least  in  these  Irish  specimens,  though 
some  of  them  liave  it  consideraby  wider  than  the  diameter  of  the 
lobes ;  in  a  Wexford  specimen,  the  space  is  proportionally  as  wide 
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ag  in  tlioee  from  I>u<lley,  wkJch  often  havo  the  lolics  u8  fiir  a 
ID  Bohemian  examples. 

Affi.n'ities. — But  mic  species,  and  of  that  onjy  a  caudal  shield,  baa 
been  (Iftscribci,  which  at  nl]  chjMi'ly  reseinltles  this, — we  alludo 
to  a  species  publiahed  without  name  by  Dr.  BejTic-h,  from  Oott- 
land,  in  bis  second  paper  |I84t),  pL  I.  %.  9)  ;  it  has  the  mdu 
lobea  of  the  tail  k-ngthened  out  into  xpine^  of  some  length.  Thu 
terminal  joint  of  the  axis  too  is  shorter.  There  is  &  second  species 
in  Britain,  found  at  Haverfordwest,  to  which  if  it  were  perfect 
enough,  a  new  name  nuKht  be  applied.  It  differs  from  S.  mtrtw 
in  this  resjicct,  thiit  the  hirge  basal  lobes  of  tlie  glabella  are 
more  really  tumid,  especially  outwards,  less  than  their  diameter 
apart,  and  connected  with  the  body  of  the  gliibella  by  a  nai-row 
depressed  neck  on  the  inner  side,  tlie  boundary  furrow  not  com- 
not  completely  circumscribing  the  lobe  as  in  our  epeciea  But  only 
a  fragment  of  the  bead  has  yet  been  found,  and  I  may  say,  that  it 
is  singularly  like  a  fragment  apparently  of  this  genus  lately  dis- 
covered by  Captain  Strachey  in  the  Silurian  rocks  of  Tibet.  There 
isa  species  figured  by  Sars  in  Oken's  i»iR,  ISS-'j,  tab.  9.  fig.  S,  as  thu 
Col.  clavi/rona  of  Dalman,  which  has  a  nearly  globose  glabella  with 
the  basal  lobes  very  small ;  but  it  is  probably  a  Clmrurue,  and 
would,  we  think,  be  fotmd  to  possess  punctured  cbeeJcs. 

Hiatoi'y. — That  Hiaingers  figure  of  Calyni.  clavi/rona  does  not 
represent  the  species  so  described  by  Dalman,  though  ^-ery  probably, 
as  Boyrich  suggests,  it  may  have  been  associated  under  the  same 
iiaiiie  in  Ilia  colk-ctlon,  has  been  show-n  by  every  author  who  has 
since  written  on  the  subject;  and  the  great  wimihirity  between  it  and 
the  species  we  are  describing  miist  be  evident  to  all.  Dr.  Beyrich 
Bujjposes  it  may  be  the  head  of  t!ie  otIuT  species  we  h.ive  mentioned 
above  from  Gottland  ;  but,  as  Hisinger's  specimen  came  from  Furu- 
dal  in  Dalecarlia,  this  is  not  certain,  and  we  think  we  cannot  be 
wrong  in  referring  it  to  the  present  cosmopolitan  species,  of  which 
it  is  a  very  good  representation.  Dr.  Beyrich,  when  he  formed 
the  genus  in  18i5,  liad  only  the  head  and  ciiudal  shield,  but  these 
were  sufficient  to  show  him  the  generic  distinctions,  which  we  tlunk 
are  now  confirmed  by  characters  drawn  from  the  liypostome  and 
thorax  rings,  since  figured  by  M.  Corda  and  BaiTande. 

Professor  M'Coy  next  described  the  head  from  Irish  specimens, 
considering  it  a  distinct  species  from  the  Bohemian  one,  but  identi- 
cal with  that  of  Hisioger.  His  description  is  very  clear,  but  having 
found  among  the  Irish  specimens  considerable  variation  in  the  point 
be  marks  out  aa  distinctive,  viz.,  the  breadth  between  the  lower 
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lobes  of  the  glabella,  we  have  here  ventured  to  unite  them  ; — ^the 
gpecies  agrees  in  all  other  essential  characters.  M.  Corda  in  his 
Prodromus,  IS^?,  next  figured  an  outline  of  the  entire  animal  and 
its  hypostome,  and  Barrande's  accurate  figures  complete  the  illus- 
trations of  this  trilobite. 

British  Localities  and  Geological  Range, — Llandeilo  Flags  to 
Wenlock  Limestone.  In  Lower  Silurian,  Chair  of  Kildare,  county 
of  Kildare,  Ireland ;  and  in  beds  of  the  same  age,  Carrickadaggan, 
county  of  Wexford.  In  Wenlock  strata,  Dudley  Castle  Hill ; 
Trindle  near  Dudley ;  WalsaU  (Survey  ColL) 

Foreign  Distribution, — In  Bohemia ;  Komorau,  Hills  of  Listice, 
Kolednik,  &c.,  in  Etage  E,  Upper  Silurian,  and  also  in  one  of  the 
"  colonies*'  in  the  Lower  Silurian,  Etage  D,  (Babkande).  In  Sweden, 
Furudal,  Dalecarlia  ;  in  Lower  Silurian  (Hisingek).  In  North 
America,  Springfield,  Ohio,  Upper  Silurian.  (De  Vemeuil  and 
Sir  C.  Lyell.)^      

Explanation  of  Plate  III. 

Fig.  1.  Coiled  specimen  from  Dudley ;  Mr.  John  Gray's  collection. 

Fig.  2.  The  same  specimen  viewed  sideways ;  a,  the  terminal  boss  of  the  axis  of  the 

taU. 
Fig.  3.  The  head,  dissected  ;  a,  a,  the  strong  basal  glabella  fiirrows  ;  by  the  small  eye ; 

c,  termination  of  the  facial  suture  in  front  of  the  posterior  rounded  angles ; 

</,  the  rudimentary  cheek  spine  ;  6,  e,  connecting  portions  of  the  free  cheeks. 
Fig.  4.  Front  view  of  ditto ;  a,  is  the  middle  glabella  furrow ;  6,  the  anterior  one ; 

c,  c,  the  free  cheeks ;  </,  the  connecting   portion,   here  separated  from  the 

glabella  along  the  line  of  the  facial  suture ;  the  dotted  lines  at  b  indicate  the 

natural  position  in  this  view  of  the  fixed  cheeks,  which  are  much  bent  down. 
Fig.  5.  Free  cheek,  with  the  supine  eye  (a)  actached  ;  i,  the  fold  of  the  crust  which 

supports  the  eye,  the  "  palpebra  inferior  "  of  some  authors ;  the  surface  of  the 

cheek  granulated  equally  all  over. 
Fig.  6.  Magnified  portion  of  the  eye ;  a,  upper  surface,  obscure  in  these  specimens, 

but  probably  facetted ;  b,  lower  suface,  the  lenses  fallen  out 
(Figs.  3  to  6  also  from  Mr.  Gray's  collection). 
Fig.  7.  Third  or  fourth  thorax  ring  ;  at  a,  the  fulcrum,  and  6,  the  prominence  against 

wliich  the  fulcrum  of  the  succeeding  segment  abuts. 
Fig.  8.  I-«ist  thorax  segment,  the  fulcrum  near  the  axis.     In  this  and  the  preceding 

figure  the  pleura)  are  represented  as  flattened  out  to  show  their  characters ; 

they  would  appear  much  shorter  on  viewing  them  from  above. 
Fig.  9.  Tail  ;  at  a  the  prominent  tip  of  the  axis  is  shown. 
Fig.  10.  Part  of  thorax  joint  ;  a,  the  axis  magnified. 

Fig.  11.  Basal  lobes  of  the  glabella,  magnified  to  show  the  fine  granulation  that  covers 
the  whole  head ;  a,  the  deep  circumscribing  furrow. 
(Figs.  7  to  1 1  are  taken  from  Mr.  Fletcher's  specimens,  Dudley). 
Fig.  12.  A  group  from  Dudley,  Mr.  J.  Gray's  collection. 
Fig.  13.  End  view  of  the  tail. 
Fig.  14.  Head,  from  the  limestone  of  Kildare;  it  is  a  little  elongated  bypressore.  Other 

specimens  show  a  rounder  form.     [Survey  collections.] 
Fig.  15.  Tail,  more  elongated  than  in  the  Dudley  specimens,  also  from  Kildare. 
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litmarki  on  the  Genu*. 
Wben  origiuallr  de«cnbml  by  Beyrich,  in  1H4G,  Ihi  natarallj  bdodrd  in  IhU  gam*  the 
species  of  Ofirorut  vitb  an  infliilcd  gtabellu>  in  wlilcli  ibe  anterior  tammt  w  oeuly 
obmlck.  toch  u  C  jpAsrim  of  Utnuirk  (which  Sara  ddcribcd  and  llgunil  u  tltc 
C.  rluBi/ranj.  Dttlm.),  and  the  troc  C.  ttariifnmt,  at  wUich  Ijovt'n  Lu  rincc  rItcii  lO 
cxcellmt  n  dracripliua.  But  the  Utter  «p«ics  bni  tbc  nodular  and  thrrDWcd  thorax  rings, 
tpiooK  che«lu,  uid  the  long  apined  Uil,  chanicleTiitic  of  ChBTurai,  m>  muah  to,  that 
Dr.  Beyrich  asserts  that  portiana  of  sepuate  Irilobitca  mnst  bare  b«ea  cotnbined  in  tJiv 
descTiptkm.  We  h»Te,  howeTsr,  in  EogUnd,  at  aboie  d*<crib*d  under  ITate  !,  this  same 
cr  a  very  closely  allied  apeclea,  shoniag  theae  characters,  which  we  fonucrly  dcscriheil  na 
Splvrttzuchtu,  bat  now  consider  a  true  Chtinna.  The  C'An'niru  gLJiima  at  Darrandc. 
and  tbe  C.  (ActiHopcllii)  CartJi  Meramtri  of  Corda.  are  cxampleiof  this  aeclioii,  to  which 
for  oonvcnicDce  sake,  the  tub-generic  term  AttiitqirkU  mjgbt  be  applied.  [See  Cheiriaia. 
ante.] 


J.  W.  Salteb. 


Aufjuat,  1S53. 
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ESGEnrUBUS  SEXOOSTATUS.     Figs.  1  to  11. 

[Genus  ENCRINUBUS.  Emmrioh.  (Sab-kingdom  Articalata.  CIbm  Cnistaeea. 
Order  Entomostnca.  Tribe  Trilobits  or  Palaeadae.)  Glabella  inflated,  clavate,  with 
3  indistinct  lateral  lobes,  and  a  large  forehead  lobe ;  eyes  pedoncnlate,  smooth  (finely 
ftcetted,  Kotorga) ;  the  &cial  sntore  posteriorly  ends  in  advance  of  the  head  angles,  and  in 
front  runs  above  the  margin ;  the  cheeks  are  separated  in  front  by  a  vertical  sntore* 
enclosing  a  narrow  vertical  rostral  shield ;  thorax  segments  11,  eqnal,  without  pleonl 
grooves,  notched  at  the  ends,  bat  not  produced  into  spines ;  tail  with  the  ends  of  the 
pleoras  free,  the  axis  many  ringed.  EPKpuns  a  lily-shaped  animal;  ovpa  a  tail,  in 
allosion  to  the  resemblance  between  the  many-jomted  axis  of  the  tail  and  the  stems  of  the 
Oinoidea.] 

Diagnosis.  E.  lotus;  glabeUd  antic^  subsphericd  et  ad  marginem 
fronialem  fasdd  latd  crassd  cireumcinctd  ;  gents  scrobicukUis,  anguUs 
spinosis;  caudd  trigond^  obtusdy  cuei  annuUs  crebriSf  per  medium  [{nan* 
nuttis  anticis  excepHs)  ohUteratis;  pleuris  6,  rarius  7,  subplanis. 

Synonyms.  Cyhele  sexcostata^  Salter  (Judo  1848),  Memoirs  (rool. 
Surv.,  vol.  ii.  pt.  1.  pi.  8.  fig.  10  (not  fig.  9).  Zethus  sexcostatitSy  M*Coy 
(1851),  Synops.  Pal.  Foss.  Woodw.  Mus.,  fasc.  1.  156.  Encrinurus  sex- 
costatusy  Salter  (1852),  ib.  Appendix  A.  vol.  iv.  pi.  1  g,  ^g,  6,  7. 

We  are  induced  to  figure  this  trilobitOj  although  it  is  not  quite 
perfect  in  all  its  parts,  because  it  completes  the  illustration  of  the 
same  species  formerly  given  in  the  second  volume  of  the  Memoirs, 
virhere  the  tail  only  was  figured ;  and  it  is  the  more  desirable  to  pre- 
sent it  in  illustration  of  the  genus,  as  the  two  species  which  are 
best  known,  the  E,  pwactatuSy  and  variolaris,  are  chiefly  Upper 
Silurian,  and  have  been  fiilly  illustrated  lately  in  the  "  Geological 
Journal" 

In  the  general ,  appearance,  in  the  structure  of  the  remarkable 
elevated  eyes  and  of  the  hypostome,  the  coarse  tuberculation  of 
the  head, — the  many-jointed  axis  of  the  tail,  and  its  few  lateral 
ribs,  there  is  the  greatest  similarity  to  CybeUy*  with  which  genus 

*  Zethus  of  Pander  and  Volborth,  a  name  which  we  cannot  adopt,  hecanse  Pander's 
ill-defined  genus  was  chiefly  founded  on  a  Cfieirunu, 
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we  have  hiUicrto  considered  it  identical,  although  there  are  12 
body  naft»  tii  tlic  tntt<.-r,  luid  only  ]  1  in  Eiuirinwnut.  But  the 
<l«lineut.ii(n8  of  the  facial  RutuiX'  ^wen  by  Hth.  V'uitiortti  atid 
Kutbrga  in  the  Transactiona  of  the  Koyal  Mineralo^'ical  Society  of 
St  Peteraburgli,  1848,  show  that  in  this  important  particular,  as 
well  as  in  the  number  of  Iwdy  rings,  the  two  genera  differ;  and 
when  to  this  is  added  that  the  hinder  tiegments  of  the  thorax  are 
not  in  EncrinurMB  produced  into  long  spines  but  are  all  equal,  we 
have  a  combination  of  clmract«rs  BuHicient  to  justify  the  separation. 
But  tliere  are  species  of  Ci/ffk,  wliose  habit  is  so  Uke  that  of 
SncrbvuruA,  tlu^t  should  a  specien  hereafter  be  found  with  the  fecial 
fiuttire  of  one  of  the*ie  groups,  and  the  number  of  hody  rings 
distinctive  of  the  other,  we  should  recommend  their  reunion  ua 
seotionii  of  one  natural  genua. 

Description. — Iicngth  about  an  inch  und  a  half^  brt-adth  an  inch. 
Some  specimens  must  have  be«n  larger.  General  form  broad-ovate ; 
the  head  and  tail  convex,  the  body  rather  flat.  Head  about  equal 
in  length  to  tlie  tail,  but  sliortcr  than  the  thorax ;  its  shape 
triangular,  the  lateral  angles  produced,  the  front  rounded,  gibbous, 
and  overhanging.  The  glabella  occupies  full  one  third  of  the  width 
of  the  head  in  front,  where  it  is  much  inflated  and  more  than 
hemiapherical ;  it  overhangs  tlie  margin,  which,  aa  is  usual  in  the 
genus,  is  not  distinctly  separated  from  it  in  front,  but  within  the 
margin  and  above  it  on  the  glabella,  there  is  a  strong  furrow  which 
runs  quite  across  the  glabella,  separating  from  it  a  thick  prominent 
ridge  (fig.  3,  a)  so  completelj'  that  it  appears  not  to  form  a  part  of 
the  glabella,  but  to  belong  to  the  thickened  front  margin.*  The 
entire  glabella  is  pyriform,  constricted  behind  to  half  its  width,  and 
separated  by  a  strong  sulcus  from  the  neck  segment,  which  is  broad 
and  prominent.  It  is  indented  lialf-way  up  by  three  short  fiirrowa 
on  each  side.  The  cheeks,  though  convex,  are  much  leaa  ao  than  the 
glabella,  and  they  bear  the  eye  in  the  middle  of  the  cheek.  In  our 
specimen  the  eyes  are  broken  off,  but  in  all  probability  they  were 
elongated,  and  directed  forwards  and  outwards,  as  we  have  indi- 
cated by  the  dotted  lines  in  our  fig.  2.  The  outer  margin  of  the 
cheek  is  thick,  and  separated  by  a  furrow,  and  the  posterior  angles 
are  produced  into  spines ;  the  posterier  edge  also  lias  the  strong 
neck  furrow  continued  along  it.  The  glabella  is  covered  with 
tubercles  of  unequal  aize,  mixed  with  granules,  but  the  specimen 

•This  sioEular  furrow  is  prohahly  (lie  place  (if  the  facial  eulnre,  which  in  this  genns 
croBKS  the  front  af  the  glabella.  Thiseuture  is  not  visihlc  in  our  specimens;  but  it«  course 
in  front  ia  well  seen  in  E.variolaris,  figs.  13  and  14,  a  u. 
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does  not  show  whether  these  tubercles  have  each  a  pit  on  ih&t 
summit ;  it  is  probable  they  are  so  constrttctedy  like  those  of  the 
other  species  in  the  genus.  The  raised  fisuscia,  too^  in  fronts  has  so 
worn  a  surface  that  tubercles  are  not  visible,  if  they  ever  existed. 
The  cheeks,  instead  of  being  tuberculate,  are  pitted  like  those  of 
Cheirurus  or  ATnphion^  and  the  raised  interstices  are  covered  with 
fine  granules  The  margins  appear  smooth,  or  only  finely  granular. 
We  have  no  specimens  of  the  hypostome,  or  indeed  any  part  of 
the  imder  sur&ce  of  the  animal 

The  thorax  consists  of  11  segments;  the  axis  moderately  con* 
vex,  of  nearly  equal  breadth  throughout,  and  considerably  nar- 
rower than  the  pleursa  These  are  quite  horizontal  as  &r  as  the 
fulcrum,  which  is  placed  more  than  half-way  from  the  axis  ;  and  from 
this  point  they  curve  backward  and  downward  to  the  tip,  which 
is  again  a  little  bent  forward,  so  that  the  line  from  the  fulcrum 
outwards  is  a  sigmoid  curve ;  the  hinder  pleurae  curve  less  backward. 
Each  pleura  is  nearly  semicylindrical,  with  three  or  four  tubercles 
along  it,  and  there  is  little  or  no  space  anteriorly  for  the  narrow  fiat 
rim  which  exists  in  the  species  of  Cybele,  and  which  we  have  called 
sometimes  the  falcral  portion.*  We  have  not  the  extreme  ends 
preserved ;  but  from  what  has  been  observed  in  E.  pundatua  and 
E.  variola/risy  there  is  little  doubt  it  was  terminated  by  a  bilobed 
tip,  such  as  we  have  indicated  by  dots  in  fig.  7 ;  the  notch  c  being 
in  front  of  the  blunt  outer  tip,  and  indenting  the  end  of  the  &cet  &. 
This  facetted  or  flattened  portion,  which  passes  beneath  the  pre- 
ceding ring  in  rolling,  is  shown  in  fig.  8,  a. 

Tail  of  a  triangular  form,  wider  by  one  third  than  the  length, 
with  an  obtuse  rounded  apex,  and  flattened  above,  the  sides  and  the 
tip  deflected,  so  that  the  tail  is  moderately  convex ;  the  axis  at  the 
upper  part  is  about  one  fourth  the  width  of  the  tail,  and  tapers  to  a- 
point  at  some  little  distance  within  the  blunt  apex ;  it  is  convex  at 
its  broadest  end,  and  there  the  rings  are  continuous  across,  but  from 
about  the  upper  third  it  becomes  flatter,  and  the  rings  are  efiaced 
along  the  middle  ;  its  apex  is  quite  flat.  Tliere  are  about  20 
rings  in  all,  and  no  tubercles  down  the  smooth  central  portion. 
The  sides  of  the  tail  have  six  strong  ribs,  which  are  broad  and 
somewhat  flattened,  divided  from  each  other  by  narrow  deep 
furrows,  and  have  the  tips  squarish  and  obtusa     The  ends  of  the 

*  Tn  this  genus,  as  in  Amphion,  Acidaspisy  and  some  others,  the  pAenra  is  not  divided  by 
a  groove  along  its  middle  as  it  is  in  Ccdymene ;  the  division  into  two  parts,  an  anterior  or 
fulcra!  portion  and  a  posterior  portion,  exists,  but  the  latter  occapies  nearly  all  the  cater 
surface  of  the  pleura. 


four  upper  onea  are  free  (or  rather  much  overbonging  the  oiargin)  ; 
the  retnainlng  two  are  (listmct  nearly  aa  hr  aa  to  the  margin,  but 
they  there  Iwcoine  fused  with  those  &oia  the  opposite  side,  and 
extend  in  a  very  blunt  point  beyond  the  tip  of  the  axis.  Tliit 
uppermost  ribs  arch  etroogly  outwards,  the  next  lees  so,  and  the 
lofit  pair  lie  parallel  to  the  axis. 

On  the  internal  ca^t,  the  furrows,  especially  those  whic^  bound 
the  axal  lobe,  are  all  stronger  and  deeper,  but  there  is  no  other 
differenoo.  Exteraally  the  whole  surface  of  the  tail  is  covered  with 
a,  close  scabrosity  (see  fig.  10). 

Valuations. — In  the  cast  from  Sboles  Hook  (fig.  12)  the  rings  on 
the  axis  of  the  tail  are  effaced  down  the  middle  for  a  broader  spau-, 
and  there  are  but  few  of  the  upper  rings  continuous  across.  Our 
figure  in  this  case  does  not  show  the  uppermost  rings.  There  are 
Bometimea  (fig.  11)  seven  rings  on  each  Bide  of  the  tail 

AfinUiea. — When  perfect  sj>ecimen3  are  obtained,  there  is  no 
published  species  with  which  ours  can  be  confounded.  The  sub- 
globular  8bai>e  of  the  ghibella,  with  its  small  tubercles,  and  the 
pitted,  not  tubercular  clieeks,  will  easily  distinguish  imperfect 
portions  of  the  head  from  all  other  British  species.  The  separated 
tail,  especially  internal  easts  of  it,  may  possibly  be  confounded  witli 
the  same  poilion  of  E.  punctatus,  but  the  wont  of  a  central  row  of 
tubercles  down  the  axis,  and  tl»e  arched  lateral  ribs,  will  enable 
obaorvers  to  distdnguish  it.  The  other  Lower  Silurian  British 
species,  E.  mullisegmenhdirs,  Portlock.  is  diametrically  opposed  in 
all  its  characters  ;  it  has  a  large  coarsely  tubercular  head,  and  many- 
ribbed  tail  Nor  can  the  detached  tail  of  our  species  be  confounded 
with  that  of  Cybele  verrucosa,  Dalman,  so  abundant  in  company 
■with  it,  if  the  four  tuberculate  lateral  ribs  of  that  species  be 
attended  to.     Ours  has  six  or  seven  smooth  ones. 

History. — We  first  described  this  in  1848,  in  the  work  above 
referred  to,  under  the  name  Cyhele  eexcostata.  In  those  figures 
there  was  associated  with  the  tail,  but  only  provisionally,  a  coarsely 
tubercular  head,  which  occurred  so  frequently  in  company  with  it, 
that  the  two  might  reasonably  be  supposed  to  belong  to  each  other- 
The  figure  we  now  give  justifies  the  caution  there  expressed,  for  it 
is  the  "  more  clavate  form  of  head  rarely  occurring,"  wiiich  properly 
belongs  to  the  species  ;  the  head  figured  in  comjiany  being,  we  are 
now  all  but  certain,  that  of  the  C.  {Calym.)  verrucosa,  Dalman,  a 
species  which  we  hope  hereafl«r  to  illustrate  as  the  British  type 
of  the  genua  Cybele,  Lov^n. 

It  had  been  previously  described  in  manuaciipt  for  Professor  Sedg- 
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wick's  intended  memoir  on  the  fossils  of  Westmoreland  and  WateB ; 
and  a  short  description  of  it  will  he  found  in  the  Appendix  to  the 
second  fiusciculus  of  his  large  work  on  the  *'  British  FaJseozoic  rocks  ;'* 
it  is  also  described  by  Professor  M'Coy,  in  the  first  fiisciculus^  as 
Zethus  sexcostdtua. 

BrUiah  Localities  cmd  OedogicaL  Bcmge. — Llandeilo  Flags- 
Ehiwlas  and  Llwyn-y-ciy  north-west  of  Bala  Lake  ;  and  Llechwedd 
DdUy  east  of  the  lake.  North  Wales ;  in  the  former  locality  very 
abundant ;  Sholes  Hook  and  Pelcombe  Cross,  Haverfordwest  Not 
yet  found  in  Ireland. 


ExFLAlfATION  OF  PULTE  IV. 

Fig.  1.  Coiled  specimen ;  from  Rhiwlas. 

Fig.  2.  Bo. ;  back  view,  to  show  the  11  thorax  segments. 

Fig.  3.  Da ;  showing  the  raised  &scia  a. 

Fig.  4.  Do. ;  side  view. 

Hg.  5.  Imperfect  head  ;  the  dotted  lines  are  added  from  other  specimens  i  the  cheeks 

show  the  pitted  sorfiu^. 
Fig.  6.  Magnified  portion  of  head. 
Fig.  7.  A  thorax  segment  enlarged ;  at  a,  the  frdcral  point ;  &,  the  fSioetted  snrftoe,  and 

c,  the  blnnt  indented  tip,  as  nsnal  in  the  genns ;  thej  are  added  in  dotted  lines 

as  the  specimens  are  not  perfect  enough  to  show  them. 
Fig.  8.  Side  view  of  the  plenrsB  in  the  coiled  state  ;  at  a,  one  of  the  facetted  sorfiioes  it 

seen  b  j  the  breaking  away  of  the  other  segments. 
Fig.  9.  Tail  of  a  Rhiwlas  specimen. 

Fig.  10.  Part  of  the  same,  magnified,  to  show  the  scabrous  surfiu^. 
Fig.  11.  Variety  of  tail  with  7  side  ribs.    Ehiwlas. 
Fig.  12.  Internal  cast  of  variety  with  the  central  part  of  the  axis  more  free  from  ribs. 

Sholes  Hook. 
Fig.  13.  Front  view  of  the  head,  slightly  enlarged,  of  E,  variolaris,  to  show  the  course 

of  the  facial  suture  in  front  of  the  head,  and  the  vertical  suture  6,  which 

divides  the  cheeks,  filled  at  its  lower  end  by  a  narrow  triangular  rostral 

shield.    Wenlock  limestone  of  Dormington,  Woolhope. 
Fig.  14.  The  same,  a  side  view  ;  a  a,  fiicial  suture. 
Fig.  15.  Under  view,  somewhat  enlarged,  of  the  tail  of  E.  punctatus,*  to  show  the 

incurved  scabrous  margin  which  unites  the  lateral  ribs  of  the  tail ;  their  free 

points  are  seen  projecting  beyond  it    Walsall,  near  Dudley. 
Fig.  16.  Hypostome  of  do.,  enlarged  ;  a,  sinuated  margin ;  5,  cucuUate  base ;  c,  the 

points  of  the  extended  base  of  attachment    WalsalL 
The  above  figures  are  all  from  specimens  in  the  collections  of  the  GreoL  Survey.    The 
last  four  figures  are  enlarged  to  once  and  a  half  their  natural  sixe. 

Notes  on  the  other  British  species  of  the  Genus. 

If  the  strict  rule  of  priority  were  observed,  irrespective  of  clear  definition,  we  should  be 
compelled  to  adopt  the  name  Cryptonymus  for  this  genus,  as  that  of  Zethus  for  CybcU. 
Dr.  Kutorga,  indeed,  in  the  journal  above  quoted  (1848),  advocates  this  course,  and  has 


See  description  at  the  end. 


nHond  Hit  mm*  Cryptimymai,  andpT  vhieb  Ekhirald  U  One  dMcribed  wreni  vuktic* 
of  Ilw  oomnion  AnupAi  nf  ili«  RdmLu  miurian  Itacki.  SubK^iovntly,  nwaiv  of  hui  rmr, 
111  n*trlct-il  Ojijibaynuji  lu  tuch  trilobitm  u  tile  Cafym.  (■arwJaru.  Brong..  ladtulinn  the 
C  pmctatat,  and  wmc  fntnu  of  Cjbde.  But,  tbuugb  thui  nukiiig  out  Ihp  gT<M\i  b« 
mtciulcd,  he  g**!!  Da  dacriptlnn  oftbeBiDfoded  gvtiu*.  tMcidMwIuoli  hr*u  Do*  ■.piplyinx 
the  name  to  •  total!;  different  let  of  fnuils  lo  tbnw  fur  wliicb  it  vu  (iriginall}'  inlcndtd. 
Uudrr  >ach  circunuuncei  il  ii  impouibli^  to  retain  hU  oame  in  oppntilion  to  the  goiaa 
cWrly  inilicaiMj.  ibnngh  not  inffick'ntly  dmcrilKd,  in  Emmericli's  scWntiRc  itnn^MiMBt, 
1S4S.  Thi'  latter  name  hu  hoen  adi>ptnl.  and  the  typical  ipecie*  fliUj  chatmctrriavd  by 
PraSBonr  M-Coj  (Sjnopsii  SiL  F<w.  Irvl.,  ISifi).  The  geniu  Eturimnm  ^(  ■  iMily 
onivvnal  nnge,  bong  foaDd  in  Silnrian  roclu  fhiai  BoMia  to  North  America,  and  fton 
the  Arctie  re^ni  lo  Australia ;  nod  it  baa  rather  an  exteotiTe  gnolopial  diMilbiitian, 
being  found  in  Lower  and  Upper  Silnriati,  niul  in  the  Denmlan  urUa  t/  Oobmbj. 
Cnmiu,  Bamnde,  a  Bohemian  fonil.  ia  probaU;  of  the  Mine  genu  ;  il  hai,  however,  finr 
lateral  lubcK  to  the  glabcUu,  iniuad  of  thnc 

2.  E.  FUNOTATCS.     Briinn.  ep.    PI.  4.  f.  14-16. 
Btk.    EKiomolilhs*  paradaau.  Linncot.  1729,  Act.  Beg.  Acad.  Sc,  Robn.,  p.  9!.  L  I. 
t  %.     Tril.  pimcL,  Brunn^  Kjobeoh,  Sellak.  Bkrirt  nje  Samml.  1.  Se4.     fnlmuurfMr. 
piiM-r.,Wahl.(lS3IX  AclSoc  Se.  Upa.*.  viiLja.  t.  2.  f.  I.— tui  only.     Cafym.  mrifJarit, 
Brvnfro.,  CraaL  Fo«.,  I.  1.  f.  3  A.  (not  R)     CaL  patidata,  Dilm.  Pai  il.  La.  ta.b. 
Horch.  SiL  Syit.  (1S39X  pL  ^3-  f-  8-     J^aeop*  variiitaTit,  Emmrich.   Diaa.  (IS39),  10. 
Aiaph.  tulemJatus,  Bucli!.  firid^,  Tr..  pL  *&.  t  G.     Eiu^rinunu  pmet.  Enunr.  (1843), 
NeiiM  Jahrb.  42.     EncrisMna  SwAwi'i,  M-Coy  (1846).  Syn.  SiL  Torn.  IreL,  1 4.  1 18. 
r»L  VatL  Wood*.  Moa.  (1S5I),  p.  158.     E.  pwiciaiiu,  Corda  (1847).  Prodr.  TriL  B5hin, 
91.  fig.  59.  buna.     CyMt /iwxc/l,  EliHcher.  Quart  Otiil.  Jour.  (ISiU),  toI.  vi.  pLsS.  tl-i. 
E.  oiuMu,  tiutieialii  i  gtabellS  flavati  coiiiv.ni  leif  fiarvn  ii\/tati  liibertiibtd ;  tubtrtvli* 
aatici*  p<u^  mnjarihuii,  in  am  JapMilia,  tutcit  glaMlarHiut  brrvibui  vir  inUr  tabtrtijai 
funjwf'  vui*  i  jmu  cvhuczu  prqfiaide  mart/iBatii,  nitrmt/u  nb  ecitio  raU>  dcmto  oajnatD 
tadoMtU,  anfJi*  apiiuiB>i  Kjipoilamatt  bati  nbaimpntiiQ,  mora  apieaLaat  tlutrart  oci 
piruri*  rwmtu  paullo  anijialicre,  trgrtetUo  tfp-limo  dtriainqa^  brm-ipiiiaiiii  i  enmfii  loDge 
triangulatat  tattribua  ante  apitem  nuucplanvm  rtcarvum^  nunc  d^ejvm  obtHsiorfm  contractu; 
coilii  lalcralilnu  8  obliquit.  ad  npicef  prominuiis ;  axiiuc  nmveTO,  annalis  crtbrii  per  ncJiui 
omniNO  obliletafU,  tatierculU  qainque  rcl  sri  in  icrie  longiiudinali  liiajiositis. 
Var.  n.   Calcareua. — Cauda  in  miicrvnem  planum  seu  rrctirvamproducto. 
Var.  0.  Areiaceai.^Caiula  aplcf  drjlezo  obtvsiorl. 
The  original  Swedish  apecicfi  appears  certainly  to  differ  in  no  respect,  so  for  as  the  tail 
is  concerned,  from  tliaC  common  in  tbu-  Dudley  limestone ;  the  tubercles  on  the 
lateral  ribs,  on  which  so  much  stress  has  heen  laid,  being  always  present,  either  at 
the  origin  of  the  rib  or  on  il»  surface.    And  the  species  is  pretty  well  represented 
by  M.  Corda  from  Swedish  specimens.     The  thorax  rin^rs  we  haTc  not  seen  trota 
Sweden,  but  they   are  tubercuLite  aa  ours  arc,  according  to  the  figure  above 
quoted. 
The  variety  we  hav*  called  arenacens  appears  to  differ  only  in  the  abrupt  ending  of 
the  tail,  which,  instead  of  being  burizuntal  and  drawn  out  into  a  mucro  of  variable 
length,  as  in  the  limestone  specimens  from  Dudley  and  elsewhere,  is  deflezed  tod 
hluuL    But  the  specimens  from  the  Caradoc  and  Llandeilo  sandstones  agree  »o  well 
in  all  other  particutara,  the  tubercles  collected  round  the  eye,  the  number  of  riba 
and  tubercles  on  the  tail,  8:c.  &c.,  that  it  cannot  be  separated  as  more  than  a 
variety.    Its  name  indicates  its  usual  habitala.  and  the  deficient  development  of  the 
tail  may  he  connected  with  the  deBcient  supply  of  calcareons  matter.    Upper 
Caradoc  specimens  are  almost  always  smaller:  occasionally,  as  at  Bogmine,  in 
Shropshire,  they  are  of  Aill  siie.     Some  Ludlow  specimeiis  have  the  glabella  nar- 
rower, and  bat  four  tnbendes  down  the  axis  of  the  taih 
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Localities, — ^In  Bala  Rocks,  PwUheli,  CamarvoDBhire ;  Mathyrafal  Wood,  Mont- 
gomeryBhire ;  also  Westmoreland  and  South  Wales.  In  Upper  Caradoc  Sandstcme, 
var.  $t  May  Hill  and  Tortworth,  Gloacestershire,  in  great  abundance,  first  observed 
at  the  latter  place  by  T.  Weaver,  Esq. ;  Bogmine,  Shelve ;  in  the  **  Pentamerus 
Limestone"  of  the  Hollies,  and  of  Buildwas,  Shropshire,  abundant  In  Wen- 
lock  Shale ;  Var.  a.  Woolhope.  In  Wenlock  Limestone  ;  Dudley,  WalsalL  Li 
Upper  Ludlow  Rocks ;  Filliards  Bam,  Woolhope.  Ludlow  Rocks  of  Marloes 
Bay,  Pembrokeshire,  var.  fi. 

Foreign  LocoKties. — Sweden,  Norway,  Russia,  in  Lower  Silurian ;  Gottland,  in  Upper 
Silurian. 

3.  E.  variolaris,  Brongn.  sp.  Calymene,  Bsonon.  (1822),  Crust  Foss.  t  1.  f.  3  R  (not 
A.)  Pabkinson,  Org.  ReuL,  iii.  pL  17.  t  16.  MuBcmBON,  SiL  Syst  (1839),  pi.  14.  £  1. 
mala,  (not  of  Emmr.)  Salter,  Mem.  GeoL  Snrv.  (June  1848),  voL  iL  p.  1.  344. 
Flbtcher,  1850,  Quart  G^L  Joum.,  vol.  vi  pL  32.  t  6-10.  ZetkuSj  M*Cot  (1851),  PaL 
Foss.  Woodw.  Mus.  p.  157. 

E.  ovatus,  obtustts^  sesquiitncialis,  capite  et  thorace  E,  punetato  siMtllimiSf  sed  ghheBd 
inflatoL,  nee  cmtici  tuberculis  in  aerie  transversa  dispositis,  genis  per  totum  tttberculatis, 
angulis  rotundatis;  hypostomate  hasi  convexo ;  thorace  cuci  inemUt  pleuris  rugoso-tubercvlatis : 
Cauda  convexd  brevi  trigono,  axi  convexo  pauci-annulatOj  anntdis  subcequalibus  9-12  inter^ 
ruptis  et  in  tubercuhs  varie  disposiios  insectis,  lateribus  costis  7,  d^exis,  s€epe  tuberadatis; 
apice  abrupto  deflexo. 

Professor  Burmeister  in  the  supplement  to  his  valuable  work  (ed.  2.  p.  115),  pointed 
out  the  obvious  discrepancy  between  the  two  figures  referred  by  Brongniart  to  his 
ChL  vcaiaiarisy  and  in  a  great  measure  set  the  synonyms  right  But  he  was 
wrong  in  quoting  the  figures  in  the  Bridgwater  Treatise  and  Emmrich's  description 
as  for  this  species,  which  has  obtuse  and  rounded,  not  spinose  angles  to  the  head. 
The  characters  of  the  tail  are  amply  sufficient  to  separate  the  two  common  species ; 
and  I  may  add  that  those  of  the  head,  even  if  the  angles  are  broken,  are  also  well 
marked,  the  glabella  of  E,  variolaris  being  inflated  and  equally  clothed  with  large 
tubercles,  whence  the  name  '*  Strawberryheaded  Trilobite ;"  while  in  E,  punctatus 
it  is  convex,  but  not  iiiflated,  and  in  front  has  the  tubercles  distinctly  gathered 
into  a  tranverse  series  or  crest,  a  character  more  marked  in  our  next  species. 
There  should  be  no  more  confusion  as  to  the  names,  since  the  publication  of 
Mr.  Fletcher's  figures  and  description  quoted  above. 
Localities, — Wenlock  Limestone  and  Shale.  Dormington  Wood,  Woolhope  ;  Dudley 
and  Walsall  (abundant) 

4.  E,  mvItisegmentatuSf  PortL  sp.  Amphion,  Portlock,  G.  Rep.,  pL  3.  fig.  6  (too  many 
side  ribs.)  Ampyx  haccatus^  id.  (head),  fig.  11.  E,  mtdtisegm.,  Enmir.  (1845),  Neues 
Jahrb.,  p.  43. 

E.  sesquiuncialiSf  depressns  f  glabella  valde  clavata,  ad  basin  angustd^  tuberctdosdj  a 
genis  convexis  profunde  separata  ;  tuberculis  magnis  anteriiis  in  cristam  transversam  arcu' 
atom  cdlocatis;  genarum  tulterculis  (nisi  duobus  maximis)^  minoribusy  caudd  longi  triangulatd, 
apice  acuto  nee  producto  dejlexo,  axi  angusto  annulis  numerosis  circiter  30,  soliim  prope 
apicem  obliteratis ;  lateribus  l2-costatiSj  costis  arcuatis  d^exis. 

The  crest  of  large  tubercles,  parted  in  the  middle,  along  the  front  of  the  glabella,  as 
well  as  the  numerous  ribs  of  the  tail,  are  good  marks  of  this  elegant  species.   There 
can  be  no  doubt  the  two  portions  above  cited  belong  to  each  other. 
Localities Lower  Silurian  [head  and  tail],  Tyrone  ;  Montgomeryshire  [tail  only]. 

J.  W.  Salter. 
Augu8tj  1853. 
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CTFHASPIS   lOOlIOPS. 

[G^noB  CYPHASPIS.  Burmbister.  (Sab-kingdom  Articnlata.  Claai  Cnutaeea. 
Order  Entomostraca.  Tribe  Trilobitse  or  Falteads.)  Head  tabercular,  stronglj  mar- 
gined ;  glabella  very  convex,  resembling  half  an  egg,  much  shorter  than  the  head, 
without  lobes,  except  a  small  basal  pair  which  are  longitndinal,  oval,  and  deeply  divided 
from  the  base  of  the  glabella  (and  an  obscure  fhrrow  above  these  on  each  side)  ;  cheeks 
very  gibbous,  the  smooth  eyes  rising  to  a  high  level,  without  an  ocular  ridge ;  ftcial 
suture  direct  forwards  to  the  margin  from  the  eyes,  and  behind  cutting  the  pofterior 
margin  near  the  angle,  which  is  long-spinous ;  a  small  rostral  shield  present ;  thorax 
of  11  to  17  rings  (or  more  ?),  the  sixth  joint  of  the  axis  frequently  bearing  a  spine  i 
pleursB  grooved  ;  tail  small,  of  few  rings.  K^i ,  a  convexity  ;  ttawU,  a^shield,  in  allusion 
to  the  inflated  carapace.] 

[Section  Cyphaspia;  glabella  moderately  large,  thorax  of  11  rings.] 

Diagnosis.  C  parvulus  ;  capite  undique  granulosa^  fronte  rotundato  ; 
glahelld  subhemispherica,  nee  gibbdy  oculos  maximos  vix  superenUnente  f 
lobis  posticis  obovatis  angustis ;  genis  latitudine  glabellam  (Bquantibtu ; 
angulis  longi-eomutis ;  limbo  ante  glabellam  declivi  angusto — vix  margini 
incrassato  latiori ;  thorace  segmento  sexto  armatOf  spind  crassa  appressd 
caudcB  apicem  attingente ;  pleuris  inermibus  ;  cavdd  latenbtLS  unisulcaUs, 

Synonyms.  Harpes?  megalopsy  M*Coy  (1846),  Synopsis  SiLFoss.  Irel. 
pi.  4.  fig.  5.  Harpidella  megaL,  Ann.  and  Mag.  Nat.  Hist  (1849), 
voL  iv.  412. 

We  have  figured,  for  the  first  time  in  Britain,  a  complete  spedmen, 
of  this  genus  ;  it  has  been  known  for  some  years  on  the  continent, 
and  is  one  of  those  genera  which  are  common  to  the  Lower  Silurian, 
Upper  Silurian,  and  Devonian  rocks^  while  it  does  not  ascend  into 
the  carboniferous  rocks. 

Description. — One  of  the  smallest  known  species  of  the  genus  ; 
its  length  is  never  more  than  half  an  inch  :  the  head,  which  is  the 
widest  part,  is  rather  more  than  five  sixteenths  broad.  The  usual 
length  is  not  above  three  eighths  of  an  inch.  General  form  convex 
and  truly  ovate,  with  the  extremities  obtuse.  Head  very  convex  and 
strongly  granulose,  in  form  about  a  semicircle,  but  contracted  at  the 
[viL  v.]  7  E 
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poaterior  angles  just  !□  front  of  the  strong  carved  ejitiie,  eo  ttiot  the 
sidoi  nru  somewhat  square.  The  spine  ia  about  e<|ual  in  length  to 
the  Iieoti ;  it  ia  directed  first  obliquely  outwards  and  then  curved  a 
little  towarda  the  thorax  again,  rcacliing  as  far  aa  to  the  7tb  Keg- 
mcnt.  The  glabella  ia  very  convex,  parallel  aided  or  slightly  para- 
boiiu  if  its  whole  contour  be  taken  into  account,  but  half  egg-sliaped 
if  the  small  lateral  lobes  are  excluded  ;  it  occupies  about  one  third 
the  width  of  the  head,  and  extends  forwards  only  about  two  tliirds 
its  longth,  a  oonaiderable  though  not  very  broad  spac«  being  left 
between  it  and  the  tiiickened  firont  margin.  Tliia  space,  together 
with  the  margin  itself,  about  equals  one  third  of  tlie  length  of  the 
glal>elliv  Only  one  pair  of  lobes  are  preaeait,  which  lie  at  the  ba«a 
of  the  glabella;  they  are  convex,  longitudinally  ovate,  narrow,  each 
about  one  fiftii  the  entire  width  of  the  glabella,  and  circumscribed  by 
a  devp  sulcus,  which  divides  tbem  a^  much  from  the  glabella  as  from 
the  checks.  These  last  are  high-conical,  and  at  about  half-way  up  the 
head  and  near  the  ghvWlla,  bear  the  large,  prominent,  smooth  eyea, 
which  rise  iit^rly  to  a  level  with  the  highest  part  of  the  glabella ;  a 
thick  margin,  continuous  with  the  front  margin,  surroimds  the  cheek, 
and  is  sepivrated  from  it  by  a  strong  sulcus,  which  does  not  quita 
reach  the  termination  of  the  neck  furrow  ;  there  is  no  abrupt  hollow 
or  any  depression  at  the  angle.  The  facial  suture,  contraty  to  its 
usual  course  in  this  genus,  turns  confdderubly  outwards  above  the 
eye  to  cut  the  fr«nt  margin — along  which  it  i-uns ;  beneath  the  eye 
its  course  is  aV>ru]itly  outwnrds  to  the  end  of  the  posterior  margin — 
a  little  within  the  base  of  the  spine.  The  neck  segment  ia  tolerably 
broad  and  prominent,  and  the  neck  fniTow  deep  and  straight 

The  thorax  is  much  less  convex  than  the  head,  and  is  always 
a  little  longer  than  it ;  it  consists  of  1 1  joints,  with  the  axis 
moderately  convex,  tapering  quickly  backward,  and  of  rather  greater 
width  than  the  pleurte,  especially  at  its  anterior  and  posterior  ex- 
tremities ;  in  front  about  equal  to  the  width  of  the  glabella.  The 
6th  segment  of  the  axis  is  greatly  swelled  and  produced  back- 
wards, giving  rise  to  a  straight  horizontal  spine,  which  lies  upon  the 
surlace  of  the  posterior  rings,  and  nearly  reaches  the  end  of  the  tail. 
Fleurae  short,  flattish,  divided  nearly  to  the  tip  by  a  strong,  straight 
groove,  the  fulcral  portion  being  of  the  same  width  as  the  posterior 
half.  The  ends  are  thickened,  tmncate,  and  very  faintly  bilobed  ; 
the  fulcrum  is  placed  at  about  half-way  along  the  pleune  in  the 
middle  segments, — at  a  less  distance  posteriorly,  and  beyond  it  the 
forward  edge  of  the  pleura  is  sharpened  or  facetted  for  the  piuTWse 
of  rolling  up.    Tail  small,  titmsverse,  and  but  slightly  convex,  much 
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less  than  half  a  circle,  its  entire  width  being  but  little  more  than 
that  of  the  glabella  ;  the  axis  is  short  conical,  occupying  one  third 
its  width,  with  one  distinct  ring,  another  more  obscure,  and  a  ter- 
minal joint ;  sides  with  one  distinct  upper  furrow,  which  does 
not  reach  the  margin. 

All  the  prominent  parts  of  the  surface  of  the  body  are  rough 
with  small  tubercles ;  but  these  are  by  fer  most  evident  on  the 
glabella,  cheeks,  and  neck  segment;  they  are  wider  apart  than 
their  own  diameter,  and  pretty  regular  in  size. 

Variations, — The  forehead  portion  of  the  glabella  in  our  figs.  3 
and  3*  is  much  smaller  and  less  inflated  than  usual,  giving  the  glabella 
a  parabolic  instead  of  sub-rectangular  form  ;  and  the  same  variation 
is  less  conspicuous  in  fig.  7.  In  other  respects  they  seem  to  be 
identical  Some  Lower  Silurian  specimens  have  the  space  in  firont 
of  the  glabella  a  little  wider  than  in  those  firom  Dudley,  but  even 
in  Dudley  specimens  the  anterior  margin  is  sometimes  narrower 
than  this  spl"  aad  sometimes  broader. 

8ex. — Under  the  genus  RemopleurideSy  described  further  on,  at 
plate  8,  the  possible  indication  of  sex  by  certain  ornaments  or  appen- 
dages to  the  dorsal  surface  is  adverted  to.  Of  the  small  number 
of  this  species  hitherto  examined,  we  have  met  with  no  individuals 
destitute  of  the  spine  at  the  6th  segment,  and  it  is  therefore 
quite  possible  that  it  may  be  characteristic  of  the  species,  and  not  of 
one  of  its  sexes.  In  the  collection  of  Mr.  Fletcher,  of  Dudley,  one 
specimen  (fig.  7  )  has  the  spine  nearly  double  the  ordinary  length,  or 
twice  the  length  of  the  five  anterior  thorax  rings.  And  this  varia- 
tion, which  we  can  hardly  help  regarding  as  indicative  of  the  male, 
is  accompanied  by  a  less  inflated  glabella,  the  basal  lobes  being  set 
more  widely  apart,  as  above  mentioned,  and  by  a  somewhat  more 
pointed  form  of  the  head.  In  C.  Burmeisteri,  the  large  Bohemian 
species,  the  curved  dorsal  spine  always  occurs  on  the  same  6th  seg- 
ment, and  is  always  long.*  But  it  is  at  least  worthy  of  remark 
that  the  possession  of  such  a  dorsal  spine  is  characteristic  of  the 
male  of  some  of  the  Cymothoadce,  a  group  of  Isopod  Crustacea 
very  analagous,  though  probably  not  closely  allied  to,  the  Trilobites. 
In  the  genus  Sphoerc/ma^  the  male  of  one  species,  8,  diadcTna,  is 
characterized  by  the  presence  of  a  spine  very  much  like  that  of 
Cypha^pis,  and  occurring  too  on  the  6th  thoracic  segment ;  in  the 

•  In  Encrinunis  punctatus,  described  above,  pL  4,  such  spines,  but  much  shorter,  occur 
on  the  7th  and  10th  segment ;  and  there  are  certain  trilobites,  Sao  hirsuta  and  Bronteus 
ttpinifer,  Barrande,  for  example,  that  have  a  prominent  spine  on  every  thorax  ring:  so  that 
▼e  most  estimate  this  character  at  no  more  than  its  proper  value. 
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female  of  tliat  Kpwicw,  a  rudimentary  spine  or  tubercle  is  all  that 
occuTH.  Several  otliprs  ar«  JowriWd,  S.  armata,  iic,  dJHtUigaliiied 
byauch  an  appeiiduge  ;  it  miiy  purhaiM  be  provtd  tliat  some  of  these 
•re  maloH  of  the  unarmed  H)ieci(». 

Ap.nitie«.  As  nonrly  aJI  the  known  Hpecies  are  doulile  the  uzu 
of  this,  a  oIoM  coinjiarison  ie  not  ncwwuiry ;  and  CffphaspU  Bur- 
meiateri,  Borr.,  txtiidfs  ita  vMy  uincli  Iur<;iT  ttize,  Ium  7  to  15 
thonuc  rings  according  to  its  a^,  aiid  the  tail  n-ith  five  rings  to 
the  axis ;  the  Bpaot%  too,  between  the  glabella  and  front  margin  is 
very  wide :  the  posterior  head  spinet*  short,  reaching  only  to  the 
4th  ring.  Like  our  specie-s,  it  bears  a  spine  on  the  6th  thoracic 
Begment.  C.  Bamnn^i,  Conia  (the  species  called  formerly,  witli 
doubt,  C-  ciavifrtmg,  by  fiarrandi;)  has  11  rings,  but  the  glabella  is 
vastly  more  inflated  and  the  howl  margin  narrow ;  the  posterior 
head  spines,  too,  are  one  and  a  half  times  the  length  of  the  body. 
C.  etrbems,  of  the  same  author,  has  the  head  fringed  with  s|iine«i ; 
and  the  Devonian  species,  0.  ccixtiopMhalmu,  GoldC,  besides  its 
greater  bulk  and  much  more  convex  h''-at1,  has  n  At-robicula  or  pit  at 
cacli  of  the  posterior  head  angles.  The  pretty  Swedish  s]»eint«, 
C.  deganfulus  {Profius  gieg.,  Angclin),  is  more  like  ours,  but  hnsan 
elongate  head  and  12  unarmed  thorax  rings.  In  (act  there  is  no 
published  fossil  wliioh  can  be  confounded  with  it. 

The  genus  is  more  rich  in  species  than  might  be  supposed,  but 
they  have  only  been  discovered  of  late  years.  C.  ceratophthalmtlr^^^ 
Goldf,  of  thfi  Eifel,  furnished  Pnifes^or  Biinnfi-itCT  with  the  type,  ^^ 
which  he  described  in  18-1:2,  in  his  original  work  ;  since  wliich  time 
Barrande,  Lov»5n,  and  Sandberger  Imve  niiide  us  acquainted  each 
with  a  few  species.  M.  Corda  has  largely  swelled  the  list,  divid- 
ing the  genus  into  Goiiiopleura,  with  12  rings,  Cypk<i»pi3,  with 
11,  and  Conoparia,  with  13;  but  the  differences  lie  notices  are 
by  no  means  sufficient  for  ttie  establishment  of  distinct  genera, 
though  possibly  the  species  with  a  very  wide  si)ace  in  front  of  the 
glabella,  and  with  more  than  11  body  rings,  may  form  a  sub- 
genus. Now  that  we  possess  tlie  work  of  M.  Barrande,  who  has 
discovered  the  several  species  with  great  variations  in  the  number 
of  thorax  rings  according  to  their  age,  (in  C,  Burmeisteri,  from 
7  to  15),  the  limits  of  these  sub-genera  may  perhaps  be  arrived  at. 
Our  species,  at  all  events,  will  fall  into  the  same  group  of  1 1-ringed 
species,  with  that  originally  described  by  Burmeister. 

History. — Abundant  but  very  imperfect  specimens  of  the  head 
of  this  little  trilobite  were  detected  by  R-ofessor  M'Coy,  and 
caretiilly  described  by  him  in  his  account  of  the  Irish  Silurian 
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fessils.  His  specimens  were  not  perfect  enough  to  enable  him  to 
see  the  true  position  of  the  large  eyes  on  the  head,  nor  the  strong 
granulation  of  the  glabella,  and  he  referred  it  therefore,  with  a 
doubt,  to  the  genus  Harpes,  suggesting  that  it  might  form  a  new 
group  allied  to  that  genus  ;  this  idea  was  carried  out  in  his  classifi- 
cation of  the  British  Trilobites,  in  the  Annals  of  Natural  BUstory,- 
for  December  1849,  in  which  this  trilobite  stands  as  the  type  of  a 
proposed  new  genus,  Harpiddla,  and  the  granulated  su^G3.ce  is 
mentioned.  In  a  communication  from  him  lately,  he  is  agreed  with 
me  in  identifying  these  perfect  specimens  with  those  described  by 
himself  It  is  mentioned  by  myself,  Proceed.  Brit.  Assoc,  1852, 
Sect.  p.  67- 

British  Localities  a/ad  Geological  Range. — Llandetlo  FlIgs  to 
Lower  Ludlow  Rock.  In  Llandeilo  flags  ;  sandstones  of  Ardaim, 
Boocaun,  Cappacorcogue,  and  Tonlegee,  Cong,  county  of  Galway 
(Mr.  Griffiths'  collection) ;  limestone  of  Portrane,  county  of  Dublin; 
sandstones  of  Mullock  quarry,  near  Girvan,  Ayrshire  (M'Coy) ;  Bala 
limestone  of  Cader  Dinmael,  near  Corwen,  North  Wales ;  in  the 
Wenlock  limestone  and  shales  of  Dudley  and  its  neighbourhood 
(figa  2-6) ;  in  the  Wenlock  shale,  west  of  the  Worcester  Beacon, 
Malvern  TTiIIh  ;  Lower  Ludlow  rock,  of  Hole  Farm,  near  PhUsley 
Beauchamp,  Abberley  Hills  (fig.  1).    [Survey  Collection]. 


EXPLANATIOMT  OP   THE   PLATE. 

Fig.  1.  A  nearly  perfect  specimen,  from  the  Lower  Ludlow  Kock,  Abberley  ;  natural 

size. 
Fig.  1*.  The  same,  enlarged.    The  tail  in  this  figure  is  rather  too  large,  both  as  to 

length  and  breadth. 
Fig.  2.  A  fine  specimen  from  Dudley,  in  the  collection  of  T.  W.  Fletcher,  Esq. 
Fig.  2*.  The  head,  magnified,  and  dissected  at  the  suture.    The  glabella  and  its  basal 

lobes  are  in  this  of  the  usual  form. 
Fig.  3.  A  variety  from  Dudley  (Mr.  Gray's  colL),  in  which  the  glabella  is  shorter  and 

more  parabolic  in  outUne  ;  it  is  a  rare  variation. 
Fig.  3*.  The  same,  magnified. 
Fig.  4.  A  fragment  from  Dudley,  placed  laterally  in  the  rock,  and  showmg  the  dorsal 

spine  parallel  to  the  body,  and  reaching  to  the  tail.    (Mr.  Gray's  cabinet) 
Fig.  6.  Magnified  dissections  of  the  thorax;  a,  the  anterior  segment,  with  its  pleura 

obliquely  truncate  at  their  ends  ;  6,  the  6th  segment,  showing  the  broad  deep 

pleural  groove  and  the  long  dorsal  spine  ;  c,the  last  or  11th  segment ;  e,  the 

small  transverse  taiL 
Fig.  6.  A  lateral  view  of  the  head,  magnified. 
Fig.  7.  A  spechnen,  from  Dudley,  with  the  dorsal  spine  greatly  elongated.    Natural  size, 

and  enlarged.    (Mr.  Fletcher's  colL) 
Fig.  8.  Ahead  from  Cader  Dinmael,  Denbighshire  ;  Bala  limestone.    Natural  size,  and 

enlarged. 
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«  of  tbfl  gfaxtt  liM  jet  occnired  Id  Englsnd,  and  thai  m 
f^nm  linttlanil.  iJial  if  it  were  not  for  mrae  dittertaixa  in 
.,  it  wautd  have  been  Iboughl  tbe  joung  of  QiU  ■pec)«* 


Only  on*  other  certain  (tp«< 
tik«  th?  C.  {I'roettu}  tlt^Htnh 
^impnrtiaii.  long  haul  Rpines,  J 
It*  chanrtcra  may  be  thus  given  : — 

Cps/gtninu,  ip.  nov.  [/Vorfiu  rtrgnnlulia,  Anf^Iia  (ISSi),  PhIicddIoL  StlCC^  t.  17. 
Hg.  7.    Lor*n  CI84S),  Ofrcn.  KougL  Velenik.  AkaiL.  1. 1.  fift.  4.jiiniur  f] 

C  mutanu,  omtiu;  fu/ii(e  jntmiJiua  /nmfa  paiJIiim  pmltirtai  glahrUa  drprttti  gait 
tuupitliori,  luiii  iaiaUbia  rotaiuialUi  ochIu  parvit :  limbo  aatico  angiulo  tumiiii,  anjiUi* 
ptmticU  longiipiuoiit  1  dutract  Megaeniu  13,  axi  ox^iufo.  pUurii  anmuiatu — partieit  rf 
eiovatii,/iitero  mtid  titra  dinnidium  potilo  i  Cauda  mimili.  lalrriim  n/ilalit. 

Nut  two  UnM  long,  (while  C.  tUgantalitt  grows  lo  an  inuh  and  a  half,)  depreMrf, 
the  head  rather  more  than  one  thin)  th«  eiitir«  length  i  glabella  ronad  oral,  Ibt 
amaR  basal  lobei  tali  twice  their  diameter  from  each  other.  A  narrow  and  tomid 
(pace  Um  bEtwecn  the  glabella  and  Ihc  comewhat  pnidiiccd  and  narrow  tmai 
border.  The  ehe«ki  are  coniLdcrably  wider  than  the  glabella,  and  bear  the  (mall 
eyes  at  a  short  distance  from  the  latter  ;  their  ingtea  are  produced  into  long  direi^ 
gent  spinet,  which  reach  aa  far  a«  lo  the  7th  or  Sth  ihorsi  segment.  The  pleotw 
are  wider  than  the  azia,  and  have  in  front  the  fycrom  very  remote,  behind  U  ll 
not  quite  one  third  away  ttvm  the  axis.  The  tail  is  very  small,  the  axis  and  aU(p 
an-  ribbed,  but  it  is  too  imperfect  to  be  described  properly. 
The  characters  above  mentioned  may  be  those  of  a  young  specimen  ;  bal  it  has  the 
fiiU  number  of  rings,  and  in  this  genos  they  increase  in  number  with  age  ;  the  bead 
is  not  Dearly  so  produted  in  front,  nor  the  glabella  so  convex  as  in  C.  drgantaliu, 
and  the  head  spines  are  proponionally  much  longer ;  above  all.  the  Gotlland  species 
has  blunt  pleuno,  and  in  ours  they  are  decidedly  acuminate,  Ihe  hinder  oiiea  bein^ 
even  recurved  at  the  tips ;  the  plennc  are  grooved  nearly  lo  the  endi. 
£«m/iiV.— EasinoT  Caetlo,  UalTcm  Ililli ;  in  Wetilock  thaK 


J.  W.  Salter 


August,  1853. 
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Decade  VII.    Plate  VI.    Fig.  1,  2,  8. 


ACmASPIB  JAMESn. 

[Genus  ACIDASFIS.  MaRomgoir.  (Sa1>-kiiigdoin  Articalata.  Class  Crnstaoea.  Order 
Entomostraca.  Tribe  Trilobite  or  Palseadae.)  Capable  of  rolling  up,  or  even  contractile 
into  a  ban.  Head  short,  broad,  truncate  in  fh>nt ;  the  glabella  broadest  at  the  base,  with 
a  median  portion  strongly  8^[>arated  from  the  three  lateral  lobes,  which  are  obscurely 
divided  from  the  cheeks  (and  often  connate  with  them) ;  cheeks  thickened,  generally 
spinose  at  the  margin,  and  with  the  angle  produced  into  a  spme ;  eyes  smooth,  convex, 
(occasionally  elevated  on  a  long  peduncle)  connected  with  the  fix>nt  of  the  glabella  by  a 
strong  ocular  ridge  ;  neck  segment  much  enlarged,  and  generally  produced  into  spines ; 
body  of  9  or  10  segments  (fewer  during  the  metamorphosis),  with  a  narrow  convex 
axis,  and  horiaontal  plenns  which  are  produced  at  their  ends  into  spmes ;  tail  small,  axis 
abbreviated,  limb  mnltidentate,  with  one  strong  lateral  rib  on  each  side  produced  beyond 
the  maxgin.    oku,  macro  ;  cunrif,  scutum.] 

DiikGVOSis.  A.  lafus,  depressus,  granulosus;  capUe  haud  canvexo^ 
glabeUa  triangularis  uirinque  loins  duobus  ovaHs  d  gend  dilatata  fere  dis- 
tinctis — tertio  obscuro;  ocuUs  medianis ;  jugo  oculari  obscure;  anguUs 
brevispinosis ;  ihorace  segmenHs  9  unispinosiSy  caudd  spinis  12,  primarOs 
fortXbus  paraUeHs,  reUquis  tninuHSt-^-iemUnalibus  seXj  extemis  uirinque 
duobus* 

Synonyms.  Acidaspis  bispinosus  (M'Ooy),  Salter  (Jane  1848),  Me- 
moirs Geol.  Surv.,  vol.  ii.  pt.  1.  pL9.  fig.  5  (not  £  4.)  Acid.  JamesOy  id. 
(1852),  Proceed.  Brit  Assoc.,  p.  57. 

We  have  now  sufficient  materials  to  illustrate  completely  an 
Addaapia  from  the  Lower  Silurian  rocks ;  they  are  very  rare  in 
these  formations  in  Britain,  nor  are  they  characteristic  of  them 
in  other  countries,  although  they  are  plentiful  in  the  Upper 
divisions. 

The  honour  of  first  distinguishing  this  most  remarkable  genus  is 
divided  between  Dr.  Emmrich  and  Sir  Roderick  I.  Murchison ;  the 
former  having  fiilly  characterized  the  genus*  but  a  very  short  time 
after  the  publication  of  the  "  Silurian  System,"  in  which  the  com- 
plete head  of  the  more  common  Wenlock  species  was  figured,  and  a 
new  genus  proposed  to  mark  its  peculiarities 

*  De  Trilob.  Dissert  inauguralis  (1839),  53,  Berlin. 
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Of  nil  llie  extravagant  forma  of  tbis  curious  family  of  trilobitefi, 
none  seems  bo  extravagant  in  its  ornament  as  the  genus  Addaspia  ; 
the  head,  thorax,  and  tail  being  literally  crowded  with  spines 
wherever  an  available  angle  occurs.  The  neck  segment  is  produced 
into  1,  2,  3,  or  even  8  spines.  In  the  thorax,  the  segmenta  of  the 
axis  have  sometiraea  two  long  spines  on  eacti,  and  the  pleune  have 
spines  on  their  surface,  and  frequently  two,  or  even  three  at  the 
extremity;  the  tail  is  found  with  from  sut  to  25  of  these  pro- 
jectioDS,  and  the  maipn  of  the  head  i.s  generally  furnished  with 
a  spiny  fringe ;  to  this  last  character  there  are  but  few  parallels  in 
the  whole  family  (it  occnra  in  Staurocephalua,  Ciilymene,  and 
CypltcUpU) ;  and  it  may  bo  compared  with  the  perforated  fringe 
of  Trinudeua,  or  contrasted  with  the  long  frontal  spine  of  A  mjyyx. 
Yet,  in  some  respects,  AcidaspiJi  re,sembles  Lichas  (a  genus  not  yet 
illnstratod  in  the^  Decades)  in  the  deep  sepnration  of  the  aide 
lobes  from  the  rest  of  the  glabella,  and  their  frequent  fiision  with 
the  lateral  parts  of  the  head ;  here,  too,  as  in  Lichas,  the  facmX  suttiro 
cuts  the  posterior  margin  of  the  head.  The  tail  also  is  composed 
of  bat  few  segments,  as  indicated  by  the  joints  of  the  axis,  for  the 
number  of  spines  on  the  lateral  parts  probably  do  not  indicate 
hail"  tho  same  number  of  renl  segments. 

Dr.  Emmricb,  who  wished  to  show  that  all  trilobitea  had  nearly 
the  same  number  of  body  rings — about  20  or  21 — noticed  that 
his  genus  Odontoplffura  possessed  a  much  fewer  number  than  tri- 
lobites  in  general ;  iind  ho  proposed  to  consider  the  thorax  seg- 
ment as  compounded  of  two,  the  free  joints  of  which  were  exhir 
bited  at  the  ends  of  the  pleurae  This,  however,  is  not  now  tenable, 
for  we  have  seen  some  species,  which  on  this  view  woidd  consist 
of  40  segments,  taking  the  body  and  tail  both  into  account.  It  is 
quite  certain  that  the  anterior  and  posterior  divisions  of  the  pleura 
are  both  extended,  and  this  character  is  peculiar  to  Addaspis,  and 
to  some  only  of  the  speciea  Barrande  has  shown  that  the  segments 
of  the  thorax  increase  in  number  with  age.  The  genus  is  found 
both  in  Lower  and  Upper  Silurian,  and  in  Devonian  strata. 

Description. — General  form  broad  and  depressed,  the  surface 
granulose,  the  edge  fringed  with  radiating  spines.  The  length,  ex- 
clusive of  the  spines,  is  eight  lines,  and  the  breadth  six  lines.  The 
head  is  widely  tranaverae,  three  times  as  broad  as  long,  and  with 
the  front  and  back  edges  parallel ;  the  cheeks  obtuse,  squarish  at 
the  upper  angles,  or  even  overhanging,  and  fringed  with  about 
1 6  spines,  wliich  increase  in  size  towards  the  outer  margin  ;  below 
these  there  is  an  abrupt  contraction,  followed  by  a  widely  divergent 
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spine,  which  is  much  shorter  than  the  widtii  of  the  cheek.  The  eye 
is  placed  midway  up  the  head,  a  little  in  advance  of  the  greatest 
convexity  of  the  cheek,,  and  at  one  third  outwards  from  the  glabella^ 
with  which  it  is  connected  by  a  very  slightly  prominent  ocular  ridge 
(perhaps  stronger  when  the  crust  is  perfect).  The  fSax;ial  suture  ap- 
pears to  run  along  with  this  ridge  forward,  and.  behind  the  eye  it 
takes  an  outward  direction  and  cuts  the  posterior  margin  just  under 
the  base  of  the  angle  spine.  The  neck  furrow  is  very  strong,  and  is 
overhung  by  the  gibbous  inner  base  of  the  cheek. 

Glabella  broadly  triangular,  not  very  convex,  with  a  distinct 
median  lobe  and  two  pairs  of  round  lateral  lobes,  besides  a  third 
upper  pair,  which  are  small  and  not  distinctly  separated  from  the 
cheeks.  The  basal  lateral  lobes  of  the  cheeks  are  equaJLto  the  median 
lobe?  in  width,  and  are  well  separated  from  the  most  convex  portion 
of  the  cheeks ;  above  they  are  fused  with  them,  as  is  also  the  upper 
or  second  lobe  on  its  outer  edge,  but  both  of  these  lobes  are  circum- 
scribed above  and  below,  and  on  their  inner  edges  by  deep  ftirrows ; 
the  glabella  appears  on  the  whole  to  be  quite  distinct  from  the 
cheek.  The  n6ck  segment  is  not  cut  off  by  any  distinct  furrow ;  it 
is  convex,  expanded  backwards,  and  produced  into  two  somewhat 
divergent  spines,  about  equal  in  length  to  the  glabella.  The  front 
of  the  head  is  truncate,  and  its  middle  portion  as  usual  free  from 
spines.  Surface  of  the  head  covered  with  large  and  small  granules, 
set  thickest  on  the  glabella  and  gibbous  base  of  the  cheeks. 

Thorax  horizontal,  except  the  very  convex  axis  which  occupies 
rather  more  than  a  quarter  its  width  ;  of  9  segments,  which  are 
each  semi-cylindrical  (pUvre  a  bouyv^elet,  Barrande),  and  ornamented 
with  granules  (fig.  2).  They  terminate  in  a  strong  spine  equal  in 
length  to  the  pleura,  and  bent  backwards  at  right  angles  to  it  on 
the  hinder  segments  ;  in  the  forward  ones  the  spines  are  shorter, 
and  set  at  an  obtuse  angle.  When  the  interior  cast  of  the  thorax 
is  examined  (fig.  3),  the  pleurse  are  not  seen  as  semi-cylindrical,  but 
much  flatter,  and  a  broad  raised  ridge  runs  obliquely  along  their 
upper  border,  leaving  a  flat  space  behind.  This  is,  of  course,  due  to 
the  different  thickness  of  the  crust  at  different  points. 

Tail  minute,  semicircular,  with  a  small,  narrow,  and  convex  axis 
of  two  joints,  the  limb  flat,  except  the  convex  ridge  which  nms  ob- 
liquely from  the  axis  to  the  primary  spine  on  each  side.  These 
spines  are  directed  backwards,  parallel  to  each  other,  and  extend 
nearly  as  far  as  those  which  run  out  from  the  last  of  the  body 
Begments.  Between  tlieae  are  six  small  equal  marginal  spines,  and  a 
pair  of  similar  s])ines  outside  the  large  ones  on  each  side  of  the  tail* 
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Scftttcred  gnuitilcs,  Uko  Uiose  on  Uie  Iiead,  iir«  spuingly  dutri- 
but«4i  over  tho  more  convex  partfl  of  iho  Ixidy  rings,  and  occur 
both  nil  tUe  axis  and  nides  of  the  bul  (fig.  S*).  The  HpinoH  arc  all 
smooth. 

Variations. — We  have  only  three  Bpecimens,  and  between  our 
figs.  1  and  2,  and  fig.  3,  the  only  ditferences  seem  to  arise  from  the 
greater  preesurc  to  which  the  latter  ha^  l^een  eubjcicted.  In  fig.  3, 
preaerx-ed  in  soft  black  slate,  the  asis  is  widened  and  depreanetl,  Iha 
pleune  less  convex,  and  their  spines  more  divergent,  and  the  glabella 
is  Bomewhat  widened  and  deeply  fiurowed.  In  addition,  the  cheek 
mar^n  ap{)esrs  to  overhang  more,  and  to  be  contracted  much  mora 
decidedly  abovie  the  spine.  The  terminal  epinea  of  the  tail,  too,  are 
rather  more  crowded. 

Affi.nitie9. — Except  with  the  species  next  described,  and  with 
whidi  I  formerly  united  it,  there  is  no  British  ftissil  wliich  has  any 
near  resemblance.  Among  foreign  species,  A.  viira,  Barrande,  has  a 
pair  of  neck  spines,  hut  has  the  eyes  far  backwards,  and  is  a  true 
Acidosis ;  A.  Prevosli  and^.J3i</renoyi,  Barrande,  which  belong, 
perhaps,  to  the  same  section  with  A.  Jame^ii,  have  hut  four  terminal 
and  two  extremely  long  primary  spines  to  tlie  tail ;  and  A.  Ver- 
neuUii  and  A.  vesiculoact,  which  belong  to  the  section  Trapelocera, 
and  possess  each  two  neck  spines,  have  the  eyes  remote,  aa  in  the 
Wenlock  species  quoted  in  our  next  description. 

Locality  and  Qtological  Poaition. — Llandkilo  Flios.  Fig.  1, 2, 
from  the  windy  sclii.sts  of  Newt^>wn,  Watc-rfura.  Fie;.  3  is  in  black 
slate,  Duncannon,  Wexford.  (Mus.  Geol.  Survey,  collected  by 
Capt  James,  KE.) 

AciDASPis  sispntosns. 
Decade  VII.    Plate  VI.    Fig.  4. 

DiAONOSis.  A.  capiU  convexissimo,  glabelld  lolo  tnediano  ovali  gObo  per 
totum  capilu  extenao,  lobxs  lauralibvs  vtriuque  Iribus  minulit  ItTtearUitU! 
oeuUt  ante  medium  genarum  positia;  eervice  bupinoao. 

SiNONTMS.  A.  biapinotus,  Jl'Cor  (1846),  Synopsis  Sil.  Foss.  Ireland, 
pi  4.  fig. 7.  (not  OdoniopUura  bispittosa,  Eujiricu,  IttlS),  see  M'CoYiLc 

The  head  only  of  this  species  is  known,  and  it  is  remarkable 
for  the  extreme  gibbosity  of  the  central  lobe.  Our  specimens  are 
about  four  lines  wide ;  the  one  figured  by  Professor  M'Coy  is  doable 
that  size. 

Head  scarcely  thrice  as  wide  as  long,  and  the  convexity  equal  to 
three  fourths  the  length.     The  glabella  extends  nearly  the  whole 
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length  of  ihe  head ;  it  is  narrow,  oval,  and  nearly  all  oocv^ied  by 
the  swelled  central  lobe,  the  two  linear  oval  lateral  lobes  on  eadi 
side,  and  a  minute  upper  third  one^  only  skirting  the  base  of  the 
large  central  one,  and  not  indenting  its  sides,  as  they  do  in  most 
other  species.  In  front,  this  protuberant  lobe  pushes  forward  the 
anterior  margin  and  makes  it  sinuous,  and  behind  it  is  immediately 
succeeded  by  the  two  short  diverging  neck  spines  (with  a  small 
tubercle  between  them),  no  space  being  left  for  a  large  neck  seg- 
ment. The  cheeks  are  roimdish,  rather  convex,  and  steeply  bent 
downwards,  as  shown  in  our  lowest  figure,  which  is  a  section  of 
the  head;  they  have  a  thickish  border  separated  by  a  strong 
furrow,  and  studded  on  the  edge  by  several  small  spines,  and  they 
are  enlarged  outwards  so  as  to  overhang  the  base  of  the  stout  spine 
which  occupies  tiie  posterior  angle.  Between  the  projecting  anterior 
margin  of  the  cheeks  and  the  equally  projecting  front,  the  border  is 
depressed  on  each  side  of  the  glabella,  so  as  to  form  a  hollow  curve 
in  which  the  &icial  suture  terminates.  The  posterior  margin  of  the 
cheeks  is  imeven,  and  shows  a  slightly  impressed  neck  furrow.  The 
eyes  are  apparently  large  and  prominent,  with  a  tubercular  eye  lobe, 
and  are  placed  full  half-way  up  the  cheek,  and  about  half-way  out* 
ward,  or  rather  more,  from  the  convex  lobe  of  the  glabella^  Between 
the  eye  and  the  small  glabella  lobes,  and  parallel  to  the  latter,  the 
space  is  filled  up  by  a  longitudinal  swelling  or  lobe,  rising  above  the 
surface  of  the  cheek,  but  fiised  with  it  towards  its  prominent  base. 
An  oblique  ridge  below  the  eye  connects  that  organ  with  the  stout 
widely  diverging  cheek  spine,  and  along  tlus  ridge  the  facial  suture 
runs,  and  is  supposed  to  terminate  just  within  the  base  of  the  spine, 
but  the  head  could  not  have  been  separated  at  the  fiidal  suturea 
Coarse  tubercles,  with  a  few  finer  ones,  cover  the  whole  of  the  head 
except  the  shallow  furrows ;  they  are  not,  however,  distinct  on  the 
cheek  border,  nor  on  the  ocular  ridges. 

Affinitiea. — Now  that  we  have  a  perfect  head  of  this  species,  there 
is  no  other  with  which  it  could  be  confounded.  The  figure  given  by 
Professor  M*Coy,  cited  above,  is  quite  correct,  but  it  was  from  a 
very  fragmentary  specimen,  and  both  he  and  myself  regarded  the 
first  found  specimens  of  A.  Jamesii  as  identical  with  it.  That 
species,  however,  as  contrasted  with  small  and  more  perfect  speci- 
mens we  now  possess,  differs  by  its  depressed  form,  and  by  its  lobed 
glabella,  with  the  median  lobe  moderate  as  compared  with  the  side 
onea  In  this  species  it  is  monstrously  developed  at  the  expense  of 
the  others,. which  are  reduced  to  mere  rudiments.  The  eyes,  too,  lie 
more  outwards  and  forwards,  and  in  this  as  weU  as  the  gibbosity 
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of  the  head,  a,  nearer  approach  is  nuide  to  t!ic  typical  bjhhtkis  of  thtf 
section  Tmpelocera. 

Tlie  coraratm  two*Bpined  Wenlock  Hpecies  (mont  inadvertently 
oonnected  with  it  in  the  "  Memoirs  OeoL  Surv.,"  vol  ii.  pt.  1.  [iL  9. 
fig.  4)  hail  much  morn  r«mot«  eyeu,  itud  ilus  ghvlwlln  lobes  qmto 
fiucd  extemally  with  the  cheekn.  It  probahly  belongs  to  the  same 
iseetion  with  thoae  now  descril)e'l,  and  if  not  identical  with  the 
A.  (Trapelocera)  vemtyulosa,  Beyrioh,  is  very  closely  allied  to  it. 
Mr.  Fltttiher,  of  Dudley,  has  named  it  A.  Barrandii^  and  will 
puliliiili  it  shortly.  It  mnst  form  the  subject  of  a  future  plate,  oi  it 
is  the  type  of  the  sub-genua  Tntpdocera. 

Profestior  M'Coy,  in  his  work,  has  shown  that  this  liaa  nothing 
in  ooniniOD  with  the  Oil.  his^tiixoact,  Eminr.,  a  name  proposed  by 
liim  to  be  substituted  ffir  0.  o-vata,  by  which  he  formerly  (Diseer- 
tatio  Inaiiguralis,  1889,)  designated  His  ejiecies;  the  name  in  that 
case  rcfetn  to  the  double  spinous  terminations  of  the  pleune,  not  to 
the  projections  from  the  neck,  wliich  appears  to  be  smooth  and 
unarmed. 

British  Locality  and  Geologicitl  Position. — LiJiKDElLO  Flags, 
In  the  limestone  of  the  Chair  of  Kildare,  county  of  Kildare,  which, 
by  its  numerous  fossils,  ia  exactly  referable  to  the  t^je  of  that  of 
Llauduilo  and  Bala.  [CoU.  Geol.  Survey,] 


ExpLA^ATios  or  Plate  VI. 


Fig.  I.  Head  otAcidatpii  JamesH,  naluml  size.     Nevtovn,  Waterford. 

Fig.  I*.  The  «ane  nugnified. 

Fig.  2.  Body ;  shoit*  also  portion  of  the  head.    Same  locality. 

Fig.  3*.  FortioDS  of  the  same.  nia^niiS'-'d;  u,  externa]  surface  of  one  of  the  thorax  rings-; 

Bud  b,  the  IS-spined  tail- 
Fig.  3.  Interior  catt  of  another  specimen  from  ihc  shites  of  Wexford.     This  specimea 

is  the  same  as  that  figured  Mem.  Geol.  Survey,  vol.  ii.  pL  I.  pi.  9.  C  S. 
Hg.  S*.  Shows  ponioDS  of  the  same,  magnified ;  u,  (lie  elietk  vith  its  spines  ;  b,  the 

tail  with  its  marf^nal  spines. 
Kg,  4.  Aeidaipii  bispiniaus,  MSJoj,  nat.  site.    Chair  of  Kildare.     [Surrey  CoIL] 
Fig.  4*.  The  same,  magnified. 
Fig.  5.  Section  of  the  gibboos  head. 
Kg.  6.  Tubercle*  and  granules  of  the  sur&ce,  highly  magDificd. 

Notice  of  one  or  tioo  other  British  Species. 

3.  There  is  a  species  found  in  the  Bala  Limestone,  of  which  we  have  only  a  portion  of 
the  head.  It  difier*  fhim  A,  Jamenii  in  having  fewer  and  krger  tubercles  on  the  head,  and 
the  central  glabella  lobe  broader  in  proportion  to  the  eide  lobes ;  it  is  too  uupertect  to 

4.  The  head  of  a  small  species,  sbont  equal  in  size  to  onr  figured  specimens  of  A.  bi- 
^uMMui,  occtirs  with  it  very  rarely  in  the  Chair  of  KildaTC,  Ireland.    The  central  giabella 


-fl^irrtl  ^urlipp  flf  li)r  ■Kiiit"^  Jiingaom . 


ACYl.AS-.Fl 


^ClO^&PlS     ,r.\JiKMi        SalU-r 


BRITISH  FOBSnA  7 

lobe  is  very  large,  and  the  lateral  ones  minute  and  pressed  against  the  rides,  as  in  that 
species,  but  the  former  is  parallel-sided  instead  of  oval,  not  nearly  so  conyez,  and  instead 
of  being  covered  equally  with  small  tubercles,  is  stodded  with  a  double  row,  five  on  each 
side  and  a  terminal  one,  of  large  boss-like  ones,  between  which  the  surfiice  is  finely 
granulated.  Similar  large  tubercles  occur  on  the  space  between  the  glabella  and  the 
forward  eyes,  and  eyen  on  the  front  margin.  If  it  were  more  complete  (we  hare  only 
the  central  part  of  the  head  -without  the  cheeks),  it  might  be  called  A,  biaeriaUa, 

5.  There  is  a  narrow  transverse  caudal  shield,  also  from  the  Chair  of  Eildare,  the  hinder 
margin  of  which  is  closely  serrated  by  19  long  spines,  the  primaries  being  not  much  longer 
than  the  others.    It  resembles  A.  radiataf  Groldfuss. 

Lastly  in  the  Llandeilo  or  Bala  rocks  (**  Caradoc  sandstone  **)  of  Shropshire,  a  small 
and  pretty  species,  half  an  inch  long,  occurs.  It  has  six  terminal  spines  to  the  tail,  as  in 
A,  Jamesii,  but  the  primaries  are  more  divergent,  as  are  the  spines  of  the  thorax.  The 
head  has  longer  spines  at  the  angles,  and  the  glabella  is  truly  triangular  and  very  distinct 
from  the  cheeks,  the  lowest  lobes  much  larger  than  the  second,  and  the  uppermost  quite 
obscure.  The  eyes  are  more  backward  and  the  cheeks  much  smaller.  We  may  define  it 
thus : — 

6.  A,  Caractaci,  sp.  nov.  A,  aemiuneialis,  capite  aemHunari  oemoftro,  ghbeUoL  late 
triangulata,  tttbercvkUd,  a  genii  converts  bene  disHnctcL,  utrinque  bilobatd ;  lobo  basaU  cen* 
tralem  aquante  rotundo  cireumscriptOj  qwtm  secundo  duph  latiore,  hoc  diatinetUnmo  obooato  : 
superiori  obaoleto :  [cervice — f]  thorace  axi  convexo^  pleuria  ad  apieee  deflexia  bUpinoeia;, 
caudd  12  (vd  14?)  dentaia,  spmis  primariia  fortUnu  pctuBum  divaricatUf  ternumaUbuM 
minuiis  6,  extemis  2  (ue/  3) ;  axi  convexo. 

Locality. — Gretton  quarry,  near  Cardington ;  a  locality  rich  in  all  the  characteristic 

Bala  species.    Lichaa  laxahts^  Phaeopa  conophthabnuMf  and  P.   truncaio-caMdatiu, 

Ccdymene  Bhtmenbachii^  Ilktnus,  &c  occur  with  it 

The  species  which  is  to  be  considered  the  true  type  in  Britain  of  the  section  Aeidaspie 

proper,  is  the  A,  Brightii^  Murchison,  which  we  hope,  with  the  assistance  of  our  friends 

at  Dudley,  to  publish  hereafter.    Several  British  species  will  then  be  enumerated  as 

belonging  to  that  section,  and  among  them  a  new  species,  A»  coronaius,  Salter,  formerly 

called  A.  BrighHi  (Mem.  GeoL  Surv.,  L  c  pi.  9.  f.  8. 9.) 

J.  W.  Salter, 
August  J  1853- 
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Decade  VIL    Plate  VII. 


TEIHUCLEUS    LL07DZI. 

tOexms  TRINUCLEUS*  (Llhwjd)  MuBcmsoN.  (Sab-kingdom  Ardcnlata.  CIi» 
Crustacea.  Tribe  Trilobitae.)  Head  of  one  piece,  the  fiuual  sutures  being  soldered ;  the 
margin  expanded  into  a  hollow  fringe,  with  several  rows  of  perforations ;  eyes  minute, 
sometimes  absent ;  hypostome  convex,  elongated,  without  furrows.  [Babb.]  ;  body  six- 
ringed,  fewer,  0-6,  during  the  metamorphosis.    Cbtptolithtts,  Green.] 

[Sub-genus  Trtnuckms,  Eye  line  and  ocular  tubercle  obscure ;  glabella  lobes  indistmct] 

Diagnosis,  T,  rotundus  planus,  iesta  tenui;  ghabeUd  pyriformi  abbre* 
viatd  nee  genas  excedenie,  suhcarinatd ;  cervice  spinifero ;  Jindnid  margin 
nail  concavdy  puncHs  mintUis  radioHs  crebris  in  ordines  6  cancentricas 
coUocatis ;  alls  magnis  triangulatiSy  caudam  attingentibtts,  spinis  longit 
parallelis  [nunc  truncatis  inemiibusfli  cauda  concava  truncatOy  sulcis 
luteralibus. 

Synonyms.  Trinuclens  Lloydiiy  MuRcmsoN  (1839),  Silurian  System, 
tab.  23.  fig.  4.  EaoiRiCH  (1839),  Dissert,  p.  53.  Milne  Edw.  (1840), 
Crust,  vol.  iii.  331.  71  granulatus  (Wahl.),  Burmeister,  Trilob.  (1843), 
e6',  2d  cd.  (1846),  p.  57.  Salter  (July  1847),  Quart  Geol.  Journal, 
p.  254.  Phillu's  and  Salter  (June  1848),  Memoirs  Greol.  Surv.,  vol.  ii. 
ptl,  p.240. 

Var.  /3.     Corndensis.'^angulis  posticts  capitis  brevioribitSy  figs,  2  and  6. 

This  elegant  species  is  abundant  in  Carmarthenshire  and  in  the 
mining  district  of  Shropshire,  the  only  localities  in  which  it  has  yet 
been  obsei-ved ;  for  although  it  has  been  supposed  identical  with  a 
species  common  in  Sweden,  it  is  apparently  quite  distinct,  and  it  is 
here  figured  as  well  to  clear  up  this  point,  as  because  it  is  an  excel- 
lent illustration  of  the  remarkable  genus  to  which  it  belongs. 

Description. — Length  about  three  quarters  of  an  inch,  and  width 
one  inch.  General  form  flattish,  especially  behind, — circular,  or, 
excluding  the  fringe,  a  very  broad  oval,  and  with  long  spines 
directed   straight  backwards   and  reaching  far  beyond   the  tail. 

*  From  tresy  three,  and  nucleus,  in  allusion  to  the  three  convex  portions  of  which  the 
head  is  composed. 

[viL  vii.]  7  a 
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Heaji  occupying  more  than  half  the  entire  length,  and  forming  a 
semiiiircle,  exclusive  of  tlie  long  tlejwjnding  ears  which  reach  to 
about  ths  mid<IIe  of  the  tail.  Tlie  glabella  is  pyriform,  moderately 
convex,  not  equal  in  width  to  the  cheeka,  nor  i-eachtng  quite  to  the 
fKnged  border  in  front,  but  9C|iarated  from  it  by  a  narrow  convex 
space  (flg.  7,  h.)  In  the  strong  furrow  wliidi  surrounds  the  glabella, 
and  at  the  anterior  part,  in  a  line  with  its  front  edge,  are  placed 
the  two  deep  indentations  characteristic  of  the  genus  •  (tig.  6,  tt). 
The  glabella  is  carinate  along  its  lower  half;  it  has  on  each  side  a 
slight  longitudinal  depression,  and  at  its  very  narrow  base  one 
obscure  lateral  sulcus  above  the  neck  furrow.  The  neck  lobe  is  pro- 
duced into  a  rather  strong  spine,  with  a  broad  base.  Neck  furrow 
sliallow,  continued  along  the  posterior  edge  of  the  cheek,  which  is 
straight  h;ilf-way,  and  then  bends  suddenly  down  to  form  the  margin 
of  the  large  triangular  jiendant  ear ;  this  is  slightly  concave,  pierced 
by  close  set  puncta,  and  bordered  all  round  by  a  raised  margin,  even 
at  the  head  angles  (fig  i,  a),  where  the  spines  are  attached.  Tha 
fringe  which  encircles  the  front  ia  strongly  concave  on  its  upper  sur- 
face, with  a  thick  flattened  edge,  and  very  convex  below,  except  just 
at  the  margin,  where  it  is  plain  (see  fig,  3) ;  it  is  closely  beset  by 
radiating  rows  of  small  holes,  six  or  seven  in  a  row.  Of  these  rows 
on  the  upper  surfiioe  the  two  outer  pores  ai-e  set  close  together  just 
within  the  thickened  edge,  the  nest  pore  much  more  remote,  and 
placed  at  rather  a  greater  distance  from  them  than  from  the  three 
or  four  close  set  nnva  which  range  nhnii  the  iinier  etlgc  (see  fig.  1"). 
The  fringe  is  equal  in  width  all  along  the  front,  the  glabella  not 
invading  it,  as  it  does  in  some  other  speciea  On  the  under  side 
(fig.  3)  the  fringe  shows  a  similar  arrangement,  the  space  between 
the  second  and  third  row  being  much  more  considerable  than  the 
others,  and  frequently  rising  into  a  ridge.  The  spines  are  not  very 
strong ;  they  project  abruptly  from  the  posterior  angle,  and  are 
not  thicker  at  their  origin  than  elsewhere ;  their  direction  is  a  little 
inwards  rather  than  directly  backward.  In  some  specimens  they 
are  as  long  as  the  glabella,  in  others  longer  than  it-f  The  body,  of 
six  flat  joints,  is  equal  in  length  to  the  tail,  and  the  axis  alone 

*  FrofeMor  M'Co;  constders  thia  an  antcDnar}'  pore,  but  this  is  very  onlikely ;  it  aniwen 
ezsclly  to  tbe  place  where,  &om  M.  de  Banande's  dibcoveries,  tbe  ascending  proceues  of 
ibe  hypostome  are  attached. 

t  'I'he  (sj:iiil  sature  cannot  be  traced  in  this  speci«s ;  in  others,  and  espcciBlIy  in  tlie 
■ection  Tretaipia,  it  runs  teom  the  upper  comers  of  the  glabella  to  the  eye,  and  tbence  ta 
the  posterior  margin,  just  within  the  punctate  border.  I  have  formerly  described  it  in. 
this  position,  and  connal  admit  the  opiuiuu  tliat  it  runs  round  the  outer  margin  of  tbq 
frio^-.  [S«c  SMnnde,  BysL  Hit.  615,  &c.] 
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shows  any  convexity ;  it  is  narrow,  not  occupying  above  one  sixth 
the  width  of  the  thorax,  and  consequently  is  much  narrower  than 
the  glabella ;  its  rings  show  the  usual  division  into  two  parts,  an 
external  arch  and  an  articulating  front  portion.  The  pleurea  are 
truly  flat,  and  only  marked  with  a  very  faint  diagonal  furrow,  but 
at  their  extreme  end  they  are  a  little  bent  down  and  strongly 
indented  (fig.  5).  The  fulcrum  (fig.  5,  a)  occurs  immediately  before 
the  tip.  Tail  rounded,  truncate,  less  than  a  semicircle,  concave, 
except  the  axis  ;  the  latter  is  moderately  convex,  narrow,  and 
tapering  to  a  point  which  reaches  the  margin ;  it  is  annulated  by 
seven  or  eight  faint  rings,  which  are  indented  in  the  middle.  The 
sides  of  the  tail  have  seven  or  eight  furrows,  nearly  reaching  the 
margin  ;  the  upper  one  is  straight  or  nearly  so,  the  ends  of  the  rest 
are  strongly  curved  backwards.  The  very  narrow  margin  of  the 
tail  is  bent  down  vertically,  so  as  to  be  invisible  in  a  direct  view ; 
a  small  portion  only  of  it  is  seen  at  6  in  fig.  1*,  where  the  tip  of  the 
tail  is  decidedly  recurved. 

Variations — In  many  specimens  the  pendant  ears  are  not  so  long 
as  in  our  figured  example,  and  consequently  the  posterior  angles  are 
more  obtuse.  This  is  particularly  the  case  with  those  from  the 
mining  district  of  Shelve  and  Middleton,  in  Shropshire ;  these  spe- 
cimens have  also  smaller  head  spines,  and  the  ears  are  much 
smaller,  and  are  truncated  so  as  hardly  to  reach  back  beyond  the 
first  or  second  thorax  ring.  This  variation  may  be  designated  by 
the  name  coimdenais,  and  if  at  all  common  (we  have  only  seen  it  in 
specimens  from  one  locality  at  present)  may  probably  be  charac- 
teristic of  the  female.  We  have  figured  a  young  specimen  of  it  at 
fig.  2,  and  the  head,  magnified,  fig.  6.  The  fringe  in  this  specimen  is 
scarcely  concave,  and  the  collocation  of  the  pores  into  rows  very 
indistinct  toward  the  sides. 

Affinities. — It  is  sufiiciently  distinct  as  not  to  be  easily  con- 
founded with  the  common  species,  T»  concentricus,  Eaton,  (known 
better  in  England  as  T,  Caractaci,  Murch.)  The  great  size  and  pen- 
dant form  of  the  large  head-wings  easily  distinguish  it  from  that 
species,  and  also  from  the  T.  firahriatuSy  Murch.  The  concave  cha- 
racter of  the  fringe  distinguishes  it  from  T,  radiatitSy  Murch.,  which 
too  has  a  square  form  of  head,  from  the  enlargement  of  the  upper 
comers  of  the  fringe,  and  divergent  not  parallel  spines.  Its  nearest 
ally,  to  which,  indeed,  several  authors  have  referred  it,  is  T.  gra/tLU- 
latiLS  of  Wahlenberg  and  Dalman.  Good  means  of  comparison, 
however,  are  now  given  us  by  the  accurate  figures  of  Lovdn,  who  of 
course  has  access  to  the  very  specimens  described  by  the  Swedish 
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anthora,  aod  from  his  figure  and  description,  T.  granukihis  difiV-n* 
in  tlic  thicker  crust,  and  in  the  size,  different  i*Lnj>«,  and  greater 
exteusioa  forwards  of  the  glabella,  which  invades  Uie  area  of  the 
fringe  in  front,  while  in  our  species  it  scarcely  ever  reaches  to  it. 
The  width  of  the  asis,  too,  in  the  tail  and  thorax,  is  considerably 
greater,  and  the  tail,  though  like  in  shape,  in  destitute  of  lateral 
fiirrows,  and  at  it«  margin  is  steeply  bent  down  ("prsedpiti").  The 
punctation  of  the  head  (if  indeed  Lov^n's  npecimens  were  perfect  ia 
this  part)  abowa  but  three  or  four  rows  at  the  most,  and  the  outer 
row  much  cidarged  (probably  having  two  puncta  in  a  common 
depression)  while  in  oura  they  oro  numerous  and  of  nearly  equal 
aize.  ' 

History. — First  described  by  Sir  Roderick  Marehison  from  spe-  | 

idmens  gathered  at  Llangadock  by  the  Rev.  Henry  Lloyd,  after 
whom  the  species  is  named  ;  thia  figure,  however,  though  charac- 
teristic, waa  from  a  specimen  with  but  five  rings,  evidently  an 
accidental  growth.  The  peculiarity,  however,  was  noticed  by 
LovAi,*  who  doubted  its  identity  with  his  T,  granuhitas  from  this 
eirctunst&nce.  Burmeister  had  previously,  in  1813,  united  it  with 
the  Swedish  species,  and  in  accordance  with  his  suggestion  and  from 
the  great  general  similarity  of  the  pendant  ears  and  rounded  tail,  it 
was  named  T.  granvltUKS  by  myself  in  the  "Journal  of  the  Geo- 
logical Society,"  and  in  the  list«  drawn  up  by  Professor  Phillips  and 
myself  in  the  Survey  Memoirs.  I  am  glad  now,  from  good  spe- 
cimen?, and  moTR  close  observation,  to  cotrect.  the  error. 

British  Localities  and  Oeolojical  PmiH<y>i. — Li^kdeilo  Flags. 
In  Carmarthenshire  ;  Dynevor  Park,  and  Mierdy  bach,  Llandeilo; 
Blaen-dyEfryn-gam  and  Coed  Sion  quarries,  Llangadock,  abundant ; 
in  Shropshire,  Middleton  and  the  country  about  Chirbuiy  and 
Shelve,  also  plentiful 


Explanation  of  Plate  VIL 


Fig.  1.  PRfwt  Rpecimen,  fhiin  tlie  Coed  Sion  qturries,  LUogadoek.  FfMeDted  to  the 
Hnwnm  of  Prsctictl  Geology  by  the  Iter.  H.  Lloyd. 

Fig.  I*.  Tbe  same,  magnifled,  showing  tbe  concare  fringe  perftct  on  the  right  hand  of 
tk  specimen,  and  on  the  left,  at  a,  the  hoUow  imprewion  left  by  its  convex 
Icrwer  nirfkce.  Tbe  thorax  and  tail  are  Tepresented  is  separate  from  the 
head ;  and  at  i,  the  abruptly  vertical  nmrgin  of  the  tail  is  just  visible  at  the 
recnrred  tip. 

Fig.  9.  A  tmall  ipecimen  of  tbe  Tar.yS,  with  the  fiinge  flattened  above  (from  pretmre?)  j 
the  oan  in  thia  variety  aremacb  smaller  tbtu  in  tbe  ordinary  form. 
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Fig.  3.  Portion  of  the  under  sar&oe  of  the  frmg^  magnified,  showing  the  wide  space 
between  the  second  and  third  rows  of  pores,  and  at  a,  the  thick  flattened  edge. 
The  fHnge  is  hollow,  and  its  substance  Tery  thin. 

Fig.  4.  The  posterior  angle,  magnified ;  a  raised  edge,  a,  separates  the  fHnge  fi!om  the 
spine ;  the  latter  is  often  broken  off  at  this  point 

Fig.  5.  Extremities  of  two  thorax  rings,  with  strong  indentations  ;  a,  fblcral  point 

Fig.  6.  Head  of  fig.  2,  magnified.  At  a,  the  indentations  (for  the  attachment  of  the 
hypostome  ?)  on  each  side  is  shown. 

Fig.  7.  A  section  of  the  head  and  fringe,  viewed  rather  from  the  npper  side  ;  a,  the 
concayo-conTcx  fringe ;  5,  the  narrow  raised  ridge  between  the  fringe  and 
the  moderately  convex  glabella  c ;  at  (/  the  cerrical  spine  is  shown. 
All  the  specimens  in  the  Mas.  Practical  Geology. 


The  name  of  this  genns  can  only  be  retained  by  general  consent,  for  the  typical  species 
was  formerly  denominated  Cryptalithm^  and  sufficiently  described  by  Green ;  and  had, 
indeed,  receiyed  the  name  Nuttainia  a  few  months  earlier  in  the  **  Geological  Text  Book  " 
of  Eaton,  the  American  geologist.  But  in  this  case  strict  priority  may  be  allowed  to 
yield  to  classical  feeling, — the  name  TrinucletiSj  a  strictly  appropriate  one,  haying  been 
nsed  in  one  of  the  earliest  figures  given  of  these  or  any  trilobites,  viz.,  in  Dr.  Llhwyd*s 
paper  in  the  Philosophical  Transactions  for  August  1698.  The  *  Trinucleum  fimbriatum^* 
there  figured,  along  with  other  trilobites,  is  the  common  Uandeilo  species,  now  called 
jT.  concentriciu  or  T.  Caractaci. 

In  a  short  communication  to  the  Geological  Society,  read  March  1847, 1  endeayoured 
to  explain  the  structure  of  the  peculiar  fringe  of  this  genus,  which  had  been  beautifully 
figured  just  before  by  M.  Rouanlt  However  irregularly  scattered  the  pores  may  seem  in 
some  of  the  species,  they  can  generally  be  traced  as  arranged  in  radiate  lines ;  in  T. 
radiatus  and  T.fimbriatus  very  strikingly  so  indeed. 

If  these  holes  were  elongated  in  the  direction  of  the  radii,  so  as  to  coalesce  with  each 
other,  the  interyening  ridges  would  become  hollow  spines  standing  out  from  the  head 
margin,  and  we  should  then  at  once  recognize  them  as  identical  in  structure  with  the 
marginal  spines  so  characteristic  of  Acidtupis,  and  a  few  other  genera.  On  the  other 
hand,  in  the  genus  Harpes^  not  yet  published  in  these  Decades,  the  separation  of  the 
expanded  fringe  has  not  proceeded  so  far  as  in  Trinucleus,  the  puncta  in  that  genus  not 
even  piercing  through  the  fringe,  but  only  impressed  upon  it 

This  genus,  like  so  many  others,  is  now  ascertained  to  undergo  metamorphosis,  at  least 
so  far  as  increase  in  the  number  of  thorax  rings  is  concerned,  M.  Barrande  having  found 
the  common  species  with  from  0-6  body  rings ;  and  a  specimen  of  it  with  four  rings 
furnished  M.  Corda  with  materials  for  the  foundation  of  his  genus  TetrapsdUum^  a  name 
which  must  of  course  be  cancelled.  The  late  division  of  the  genus  by  Professor  M*Coy 
into  Trinucleus  and  Tretaspis^  depends  partly  on  this  accidental  circumstance ;  but  the 
group  Tretaspis  will  form  a  convenient  sub-genus,  distinguished  by  the  other  characters 
he  has  pointed  out, — the  glabella  furrows,  the  more  distinct  ocular  tubercle,  and  &cial 
suture,  &c. 

Trinucleus  frequently  occurs  in  a  rolled-up  form,  as  figured  by  Beyrich  and  Renault 
The  genus  appears  to  us  strictly  Lower  Silurian ;  the  specimens  said  to  have  been 
obtained  from  Wenlock  Shale  are  not  yet  well  authenticated. 

Section  L    Trikticlbus  proper. 

1.  T.  Lbydii,    Above  described. 

2.  T,  concentricus,  Eaton.  Trinucleum  Jimbriatum  vulgare,  Llhwyd  (1698),  PhiL  Trans., 
V.  XX.  tab.  add.  f.9.  Ichnogr.  Brit  (1690),  tab.  23.  at  top.  TrUob.  Brongniart,  Cmst 
Foss.,  t  4.  £  6,  7.  Bigsby,  Ann.  Lye.  Nat  Hist  New  York,  1824,  vol  L  pL  15.  f.  1. 
Nuttainia  concentrica,  Eaton,  Geol  Text  Book  (1832),  pi  1.  1 2.  Hall,  PaL  New  York 
(1847),  pL  65  and  67.     T.  Caractaci,  Murch.  Sil  Syst,  pi  23.  £  1.    Amp^fx  (jCryptd,) 
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Carart.,  Emmr,  (1^38).  fin.  SI.  boiUL    A,  irtrlihu.  Ih.  SO.     T.  onuKiu.  9alWT.  Qnan. 
Oeot.  Jnam.  (IMT).  ».  iiL  BIS.  (melidiDg  ■»  nynooynii) ;  Mem.  ficoJ.  Surv.,  *.  ii.  pL  I. 
pl.S.CI,2.  T.  Caractaei  ^d  T.giibifhmM,  U'Coy,  l*iiL  Fun.  Wood*.  Miu.,pl.  IE.  tit. 
T.GoldfuMii,  But.  (I8S3),  8yM.  SiL  d«  lliibfiiu'.  pi.  30.  C  tU-tO.  T.  enufMt.  ib.  f.  4U6U. 
— ^iniar  (tbar  bod^  riatgi).     TctraprelUtmi  puleh-um.     Cordi,  Prodr.,  f.  tH.  [malt]. 

7*.  ooafiB  btiw,/rrr  rntundiu,  fnmte  ivbangulato,  gtatrlld  oiooali  genii  pauOo  limyian. 
giiba.  Her:  UmtS,  /inliria  ni&fu  angulala  iniuptr  pJand.  iiUiriliim  tenii  nmcavS,  parit 
cnirii  guiannu^o/ilKr  iJtitfHuirii  aal  uilii/ut  raJiaiit,  »  ortliatu  t~b  nmrr»lrKini  (iid/mUtm 
tapifine  itiUrTi/^loi)  CoOonalU  i  alU  moiUciii^  tpUu  hmgit  dirtrymtilrw ;  arvimpimifm  i 
eavdi  ihtract  bnviart,  art  amptxo  ad  apica*  Intt  deatrvo,  laltribat  pauUa  ameavit 
radlatia  5-G  nilcalU,  margini  abrupio  HkUvi. 

Th#re  »pe  thrw  if  not  ftiur  principil  Tftrielii*  of  thu  Tiriablc  •p<wi»l,  tlie  diff*renccB 
nuunJy  conoalfBg  ia   more  ot  fnwer  rov*  of  poret  hving  coatinaed  ruond    the 
fhNit.  and  the  g;1abrU>  being   >oiueluaes  as  broad  a*  the  cLvcJia  and  Mmetimeg 
nwitxrer.   But  ibe  difforencn  ue  by  an  nrnms  enough  in  sepanle  ttem  u  speck's. 
Variety  J,  indeed,  diffen  lo  much  thui  if  it  were  not  fnr  inlcrmediate  (pcciineiiR. 
it  would  be  difflcoll  lo  beliere  it  the  atme.    A  triBIn^  alurration  is  Deixsaaxj  in 
Ilie  arrvigumeiit  of  the  Tu-ictic*  fhim  that  giveo  in  the  Quart  GeoL  Juarn.  tuI.  ii. 
Vlf.  A  Caraclaci.     March.  Lc 
— pimctu  rrebrit  appmrimalit,  a-l/nmirm  in  ortlinft  4  amliitHOt  diipositit.  gluMU  lati. 
2oea/i(iu.— Welihpool I  Dlnu  ilowddvj  and  Dilo,  North  Wolo^  in  Bala  Rii<.-kl. 
Tar.  <.  Pankckii     Saltw,— T.  Caraclaci  uid  T.  latia,  Portlock,  L  c.  pL  I  D. 
^-flahrii  aHgiutiare,  piivctit  ad/nmlem  nhraiiialit  tl  in  ardineM  3  eimtracliMi  gtaicBi  tui- 
etavat^  genu  paulh  angiutiort,  caadi  hrei-i. 

LecaUiio.—Tjroae  i  Dctertcreai  i  pauing  iiiMDsibl;  into  the  next  Tariety. 
Var.  y.  etungnlH*.    Portlock,  I.e.  t  7, 
—^bria  atiguitH,  puiielu  ut  in  praeaiaitii   glabdU   amgiali    clavala  i  candi  limgiar*, 
epica  Hfe  detmvo. 

The  latenl  rib*  of  the  tul  are  tft;  dininct  in  thia  mietj,  the  vlongition  of  wblek  k 
not  entirely  due  to  prvisure  and  cleaTaf^;  stTerel  cpecinieni  present  the  same 
characters ;  the  whole  axis  ia  carrower.  the  toil  tonger.  aod  with  a  rajced  margin  ; 
the  lateral  rtbi,  6  or  7,  very  distinct ;  the  apex  not  decurred,  but  rather  cleTaled. 
We  think  it  merely  the  male  of  it 
iocotoy.— With  the  iMt,  Tyrone. 

Host  of  the  Bala.  Llandeilo.  and  Fcubrokeiliirc  speciment  hare  the  fringe  with  onlj 
three  puncla  in  front,  and  the  glabella  short  broad,  and  gibbous;  they  agree  per- 
fectly with  T.  coKCestriciis,  and  help  to  eslablish  the  passage  into  tlie  next  variety. 
lilanddlo  and  Pemhrokcshirc  mriirlies,  with  Darrow  glabidla.  and  the  puucta  in  somewhat 
mnk  ahon  radii  in  ftvnt,  but  with  the  upper  aDgles  of  the  fringe  not  expanded,  connect  the. 
»boTe  varietiea  with — 

Var.  i.fama.    Salter,  Mem.  GeoL  Snrr.  l.c.  pi.  9.  f  3. 
— eapiU  tnaimerio,  reeUmgulari.  fimbria  anguita  antice  puTtctiMpaiaitTadiantibttti  angiUU 
txUmit  qaadratit.  porit  magrtii  favosia :  glabella  elongala. 

Of  this  cnrioiu  rariety  some  have  the  angles  more  expanded  than  others.    Where 
the  enlargemcDt  of  the  pores  cakaa  place  the  fringe  ia  also  convex,  and  the  appear- 
ance iijuit  that  of  honeycomb. 
Xara/i'ftM.— Nor  berth,  &c  in  Pemhrokeahire ;  alto  Llandeilo ;  Middlcton,  near  ChJr- 
biU7,  Shropshire. 
Tar.  a.    GMfutMii,  Barr.    (^Slen^trgU,  Salter,  GeoL  Joom.  Lc.)  is  the  Trinncleta  so 
frequent  in  the  sandstones  of  Bohemia.    It  differs  little  from  var.  8,  except  in  having 
closer  pores.    Specimeos  of  equal  siie  with  oura  would  scarcely  differ  at  alL     T*.  omaliu, 
Stemb.,  hat  the  poret  more  remote,  and  it  much  more  like  the  commou  Bala  forms 
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which  are  intermediate  between  var.  fi  and  c  It  has  long  and  cnnred  spines,  a  charaeter 
which  our  British  specimens  are  never  perfect  enough  to  show.  EUl's  T.  coneentrictu 
shows  similar  variations  in  the  fringe  as  ours  do,  but  the  tail  in  his  figures  is  made  too  blunt 
We  have  it  from  the  Hudson  River  group,  of  the  usual  short  subtriangular  form. 

There  is  no  end  to  the  variety  of  names  under  which  this  fossil  has  passed.  It 
appears,  from  Hallos  account  in  the  **  Palaaontology,  New  York,  235,  note,*'  that  NuUainia 
concentrica  is  the  oldest  name,  having  been  published  in  Eaton's  Geological  Text 
Book  in  1832,  and  forming  the  type  of  his  genus.  Green's  name,  CryptoUihus  tessehhUf 
though  published  the  same  year,  was  subsequent  to  it  Sternberg's  name,  T,  omatus,  not 
being  put  forth  till  1833,  must  give  way,  and  if  we  have  not  yet  got  at  the  earliest  name, 
we  must  be  ready  to  change  it  again.  However,  as  Hall  was  the  companion  of  Eaton, 
and  collected  the  very  specimens  described,  his  decision  must  be  considered  final ;  and  the 
name  Trin,  eoncentricus  must  be  applied  for  the  future  to  this  cosmopolite  fossiL  If  we 
were  to  go  back  to  Uhwyd's  name,  certainly  the  earliest  of  all,  it  should  be  T.finbriaius ; 
but  that  would  be  contrary  to  rule,  and  only  create  confusion. 

In  the  Quarterly  GeoL  Journal,  voL  iii.,  p.  253,  I  have  endeavoured  to  combine  the 
synonyms  of  the  species  ;  and  I  see  no  reason  to  alter  the  nomenclature  there  proposed. 
I  had  not  then  observed  that  Beyrich  had,  a  year  before,  suggested  the  union  of  T,  onuUug 
from  Bohemia  with  the  British  fossil ;  but  this  was  from  figures  only. 

Localitiea, — North  and  South  Wales  ;  everywhere  in  Llandeilo  and  Bala  Rocks ; 
Horderly  and  Cheney  Longville  in  Caradoc  sandstone  ;  Caradoc  shale,  banks  of  the 
Onny,  near  Cheney  Longville  (Sedgwick).  Lower  Silurian  Rocks  of  Tyrone,  Wexford, 
and  Kildare,  Ireland  ;  not  yet  in  Scotland. 

Foreign  Distribution. — North  America  and  Canada.  Bohemia.  Not  yet  found  in  France 
or  Spain,  where  its  place  seems  to  be  taken  by  T,  Fongerardi,  Rouault  Nor  is  it  found  in 
Sweden,  where  T,  seticomis  is  plentiful, 

3.  T,  Thersites. — sp.  nov. 

T,  capite  lineas  4  lato,  semidrculariy  fionte  pauBum  anguiato,  glabeUA  genis  deprestis 
hmgiore  angtutisaimd  vcUde  elevatd  et  acuticarinatA  ;  fimbria  angusti^  pland  niai  lined 
mediand  paullo  incrassatdf  punctis  satis  crebris  nee  radiatis  in  ordines  tres  concentricos 
coUocatis ;  cervice  brevispinoso ;  sulco  verticali  distincto^  sub  genis  latiori ;  angulis  posticis 

hand  expansisy  spinis ? 

The  second  or  middle  row  of  pores  on  the  fringe  is  more  distinct  than  the  others,  on 
account  of  the  slight  swelling  of  the  fringe  along  that  line ;  and  at  the  angles  a  few 
pores  are  intersposed  between  this  row  and  the  cheeks.  The  remarkably  elevated 
and  carmated  glabella  easily  distinguishes  this  species,  which  has  remained  long  in 
our  collection,  indicated  as  an  undescribed  Trinucleus  in  Professor  McCoy's  May, 
Locality, — Tramore,  Waterford  ;  in  Lower  Silurian  slates. 

Section  IL  Tretaspis,  M*Coy. 

Ocular  tubercle  distinct ;  eye-line  cutting  the  posterior  margin,  but  the  head 

not  separable  at  the  sutures  ;  glabella  lobed. 

4.  T,  seticomis,  Hisinger  (^Asaphus),  Leth.  Suec,  t  37.  fig.  2.  A.  ofUarus,  ib.,  fig.  3. 
T.  seticomis,  Loven,  Ofvers.  Kongl.  Vet  Akad.  (1845),  t  2.  fig.  1.  Portl.  GeoL  Rep., 
pL  1  B.  fig.  8.  T.  radiatusy  ib.,  fig.  9.  T.  Bucklandi,  Barr.  (1846),  Not  Prelim.  31.  id. 
Syst  SiL  de  Boheme  (1853),  pL  30.  t  14-16.  Tretaspis  setic,,  M*Ck>y  (1851),  PaL  Foss. 
Woodw.  Mus.  147. 

T.  eUipticuSf  corpore  plano^  capite  convexo  reticulato ;  glabeUd  genis  longiore  davatd  entice 
itiflatd  utrinque  2-S'Suko8d ;  fimbrid  undique  d^exd,  insuper  convexd,  margine  recurvo 
incrassatOf  subtus  planiore ;  poris  in  ordines  5, 6  coUocatis,  radiantibus;  angulis  posticis  Umgi" 
spinosisy  spinis  rectis  paraUdis ;  caudd  brevissimd  rotundatd,  lateribus  hevigatiSf  nuirgini  lato 
declivi. 

The  fringe  is  always  steeply  bent  down,  and  follows  the  declivity  of  the  cheek  without 
any  change  of  direction,  except  in  some  specimens  a  gentle  convexity.    The  pores 
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»rc  in  6  ro»i  (8  io  younger  BpcciniPDs).  of  ohlcb  ihe  ooiot  Iwn  u 
together  in  the  deep  fiirmv  immjoiiatelj  before  the  thickened  itriate  mar^n. 
concentric  row*  are  more  diitinct  llian  the  radiiling  ones  in  Bala  specimenK, — in 
thoae  fhrni  HaTerfimlwMt  and  Ireland  the  radiation  ia  mwc  manifert.  Thy 
Bpe«imen«  ftoia  the  latter  locality  ihow  the  same  reticulate  cfaaracter  of  )ur&ce  of 
the  bead  which  la  ae«a  in  our  next  iipeciea.  This  Mrnclnre  is  bat  mTlf  to  be  seen 
in  our  othr-r  ■pecimi'ni. — nor  can  wc  find  il  at  all  in  two  trom  Swrdea  in  the  coIImv 
lion  of  the  Geological  Society.  Ferbapsi  it  ia  catily  abraded  ,  the  ipecimens  agree 
in  all  utiier  r«>pecl«. 

tMoliiicM. — LoWKM  SiLCSJAii.  In  Ireland  ;  Deacftcroal,  Tyfonc  j  Chaif  of  Kildare  i 
Newtown,  Weiford.  In  Wales  ;  Bala ;  LlmJjllin  ;  Uaverforduesl,  &C. ;  chiefly 
in  limeftun*  unca. 

Forei'jn  Lacaliiit*r~-\M^vT  Silurian.     Dalecartia.    Kcenigahot  Bohemia  (Uarnmdc.) 

5.  T.fimbriatiu,  Munhiion,  SU.  Syst.,  L  23.  fig.  !  (head  only.)     Ampgi  (OyfrfuIiMu) 
jliaiFuit.,Eiuu.  (l83«),3a.(n(nofFortl,)    IVetoqiij,  M-Coy.  I'al.  Foa.  US.  pi.  I  E.  C  16. 

T.   lali  inuhu  drprana,  capil*  trtmralo,   tnuUrpu  rttkutalo-piairtaloi  glabeUi  con- 

vtxiuJcuIiL,  gfKot  limgitudtne  atjuanu  fd  angiutiort,  uiriaijiu  ndtu  tri/nu  brevibai  ijmhrii 

tabbu  emmpd :  intaprr  primum  planJ  radialim  mUati,  dtiiuU  atgutaUm  il^txS ;  partt 

pttai  Todiatim  mJrali,  pxu  ia  nbvg ae  luUo  4  \  parte  txtemu  ad  moryiium  iingtilo  inirvrun 

ttfie  onuita;  angi^  tmpitii  htmi  tzpOMU.  ipinu  Arci'iitu  (rtraijoiiu  diceryenlibiu ;  lluract 

aibnvioK  I  aimti  (Jtnnm  brtviorr,  ruitrianyuhtii,  lateribui  lireittr  S-cotlalUt  margai  dedipL 

A  apmlmen  of  tlii*  apecin  In  the  ynnng  atate,  a  lines  long,  haa  been  foond  with  only 

6  IhoTncic  wgmeuti :  il  howcTer  soon  attains  the  full  number.     The  head  is  very 

wide:  the  triogi!  is  Ter;  regular  in  width  round  the  head,  and  not  inraded  al  all 

Id  fronl  by  the  glabella  as  in  the  lum  ^Micies.     It  ia  flat  and  deeply  marked  for 

the  first  half  with  annk  radji,  full  of  close-set  pores,  then  rather  abruptly  di^&.s:lcd 

and  Ciimislicd  with  but  a  single  row  on  the  oaler  portion. 

The  tall  figured  on  the  aamc  slab  with  the  head  of  this  spedn  in  the  SiL  Syst.  belongs 

to  An^yz  HudHt!  and  liurmeiEter  hat  described  il  at  hclongiug  to  the  present 

■p«UM  i  the  true  tail  is  short  and  few-ribbed,  as  In  all  the  other  THnda. 

lifieatitia. — Only  yet  found  at  Builth  in  RodnorBhire  ;  h  is  exceedingly  abundant  in 

the  lant  U-adilif  M  (Iw  r!l^llll...l<^■  rall.-d  lVi,.C.-rn>.  on  th^  -csl  sjdf  I'f  tlie  hill. 

where  it  occurs  with  Ampi/x  nadut  and  Aynostia  M'Coyii,  (A.  piriformis,  Mnlch.) 

6.  T.radiattu,  MnrehiBOn,  SiL  Syau,  1.S4.  fig.  3.     ^in;iyi-,  Eounr.  Lc.  52.  (not  of  Port- 
lock,  GeoL  Rep.,  nor  of  M'Coy,  I>al.  Foss.  146). 

T.  paalio  adhuc  cognolaa ;  practdtitti  simillimui,  nisi  angtdia  luperioribua  capilia  txpaiui* 
muitipunctatiat  giabriia  longiori. 

Except  in  the  expanded  appcr  angles  of  (he  fringe,  which  consequently  contain  at 
this  part  niauy  more  pores  in  a  row,  this  does  not  appeur  lo  differ  from  the  lost 
species.    The  style  of  the  fringe  ia  eiaclly  similar,  and  the  pores  placed  in  fiuTowa 

The  enlarged  angles  are  the  chief  character,  but  m  some  specimens  of  T.finbnatut 
there  are  slight  indications  of  this.  As  T.  concentricia  varies  in  this  respect  it  is 
not  too  much  lo  suppose  T.  radiatiu  to  be  a  variety  in  (he  same  way.  The  spines. 
howeTer.are  less  dive^ent,  and  the  fringe  is  invaded  in  front  by  the  glabella,  which 
too  is  longer  in  proportion.  In  this  species  not  all  the  pores  appear  to  peoetraie 
the  fnnge  ;  the  oatennott  and  innerTiioel  certainly  do ;  the  intermediate  ones,  if 
they  do  pierce  through,  are  smaller. 

ZMuJi^.— Tribbite  Dingle,  Welshpool  [Sir  E.  L  Mnrchison.]     ColL  GeoL  Society. 

J.  W.  Saltee. 
August,  1S53. 
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Decade  VIL    Plate  VIII.    Fig.  1. 


BEMOPLEUBIDES  COLBII. 

[Genus  BEMOPLEUBIDES.  Fostlock.  (Sub-kingdom  Articolata.  Class  Crus- 
tacea. Order  Entomostraca.-  Tribe  Trilobitse  or  FalcBads.)  Body  attenuated  behind  ; 
glabella  circular,  occupying  the  greater  part  of  the  head,  with  an  abruptly  produced 
front ;  its  sides  closely  encircled  by  the  yery  long  smooth  eyes ;  eye  line  ending  pos* 
teriorly  close  to  the  axis ;  cheeks  small,  produced  into  spines ;  hypostome  truncate  in 
front ;  body  segments  1 1,  the  7th  or  8th  with  appendages,  the  axis  broad,  the  pleurao 
falcate ;  tail  minute,  the  axis  very  short,  of  2  or  3  segments,  the  border  spinose  [4  spined.] 
CaphyrOf  Babb.    Amphitryon,  Coeda.] 

[Sub-genus  Remopleurides,    Glabella  furrows  quite  obsolete.] 

Dllgnosis.  R,  longpovaius ;  glabeUd  maximd,  quam  longd  lathri^  ad 
frontem  inter  oculas  angustd;  gems  parvis^  in  spinas  breves  divergenies 
extensis ;  thoracis  axi  latissimo,  anterius  fere  pleuram  ter  superante ; 
pleuris  brembus  {septimo  haud  producto  f)  fulcro  ad  axin  appressoy  in 
tuberculum  longum  valde  protenso;  caudd  subquadratd,  axi  abbreviato 
biannulatOy  [margine  qtuidrispinoso,  spinis  extemis  brevioribus.'] 

Synonyms.  Bemopleurides  ColhOy  Portlock  (1843),  Gkol.  Rept., 
Tyrone,  256,  pi.  1.  fig.  1.  R.  Kolbiiy  Emmrich  (1845),  Neues  Jahrb.  45. 
M*CoY  (1846),  Syn.  Carb.  Foss.  Irel.  43. 

The  fortunate  discovery  by  Lieutenant-Colonel  Portlock  of  three 
or  four  species  of  this  most  remarkable  group,  enabled  its  discoverer 
at  once  to  establish  it  as  a  new  genus,  allied  to  Olenus  and  Para- 
doxidea,  a  relation  borne  out  by  many  points  of  its  structure.  A 
more  perfect  specimen,  since  found  in  Ireland  by  the  Geological 
Survey,  enables  us  to  supply  some  points  left  doubtftd  in  his 
descriptions,  and  we  have  figured  afresh  three  of  his  original 
specimens  to  illustrate  a  suggestion  thrown  out  by  him,  that  the 
variations  in  proportion  observable  in  these  closely  allied  species 
may  be  sexual  rather  than  specific  characters.  New  species  have 
been  discovered  both  in  Britain,  Sweden,  and  Bohemia,  but  except 
in  these  countries  the  genus  is  not  yet  known. 

[vii.  viii.]  7  H 


BBITISH    FOSSILS. 

Desnriptwii. — An  inch  long,  and  five  and  a  half  lines  widi 
generally  convex,  of  a  long  ovate  form,  lilunt  and  rounded  in  £ 
narrow  and  pointed  behind.  The  head  occupies  not  quite  one  third 
of  the  length,  and  is  considerably  wider  than  the  body ;  it  is  chiefly 
composed  of  tlie  large,  smooth  and  convex  glabella,  wliich  ia  widely 
urceolate,  the  aides  strongly  arched  outwards,  bo  oa  to  form  a  trans- 
verse broad  oval,  eKcluaive  of  the  produced  and  narrow  tongue-like 
front.  The  produced  front  ia  broken  off  in  this  apecimen,  but 
doubtless  existed,  as  in  tlia  other  closely  allied  species  ;  we  have 
indicated  its  shape  by  dota.  Tliis  contraction  of  the  glabella  in  front, 
BO  characteristic  of  the  genus,  b  due  to  the  excessive  prolongation  of 
the  eyes,  which  would  meet  in  front,  but  for  thia  narrow  projection. 
They  completely  encircle  the  sides  of  the  glabella,  separated  from  it 
only  by  a  narrow  rim  or  eye  lobe,  and  extend  their  coiirse  back- 
wards into  tlio  neck  furrow,  approximating  below  as  they  do  in 
front,  and  indenting  a  little  the  base  of  the  glabella.  The  eyea  are 
of  equal  width  througliout,  and  are  smooth  externally,  but  when 
decorticated  show  a  closely  facetted  surface.  They  are  subtended 
by  a  raised  border  along  their  lower  edge 

The  wings  or  free  cheeks  are  araaU  and  Bubtriangular,  extending 
at  least  oa  f ar  as  the  eyea  do  in  front  (see  fig.  1,  a);  they  are  striated, 
have  no  distinct  border,  and  are  prolonged  behind  into  a  short  and 
slender  spine,  which  ia  directed  a  little  outwards,  and  reachea  as  &,r 
as  the  third  body  segment.  The  eye  line  is  not  traceable  in  frtint, 
behiud  it  runs,  as  iu  all  the  geiiu3,  verticiilly  beneath  the  ej'e,  and 
consequently  ends  close  to  the  axal  furrow.  The  neck  segment  ia 
not  quite  bo  broad  as  those  of  the  body,  and  is  separated  from  the 
glabella  by  a  sharp  furrow. 

[At  fig.  5,  we  have  represented  the  hypostome  either  of  thia  or  of 
one  of  the  two  following  species.  Colonel  Portlock  has  figured  thia 
specimen  in  a  reversed  position,*  as  possibly  the  internal  caat  of  the 
head ;  but  it  ia  clearly  an  hypostome,  and  a  comparison  of  its 
characters  with  those  of  another  species  of  Kemopleurides,  figured 
by  M.  Corda  in  his  work  on  Trilobitea,  pL  6.  fig.  58,  enables  us  with- 
out doubt  to  refer  it  to  this  genus.  From  its  aize  it  ia  probably 
(hat  of  one  of  the  three  species  represented  on  our  plate ;  and  it  was 
found  at  the  same  locality  with  them  in  Tyrone. 

It  ia  four  lines  broad,  and  two  lines  high,  nearly  rectangular,  with 

the  baae  very  broad  and  quite  straight,  and  its  outer  angles  elongated ; 

it  then  contracts  a  little  in  width,  and  ia  strongly  notched  on  t^e  side 

•  Report,  Tytone  ud  LondoniL,  pi,  24.  fig.  10.  p.  47a 
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just  before  it  again  suddenly  expands  to  form  the  broad  truncate  tip; 
the  front  edge  is  very  slightly  sinuous.  The  points  of  the  front  angles 
are  broken  off,  but  they  appear  to  have  been  produced  laterally  rather 
than  decurved,  in  which  they  differ  from  those  of  %.  6.  A  narrow, 
but  distinct  sulcus  all  round  distinguishes  the  central  more  convex 
portion,  which  is  straight  at  the  upper  or  basal  margin,  but  semi* 
circular  in  front.  A  slight  prominence  rises  on  the  middle  of  the 
upper  maxgin,  on  each  aide  of  which  strong  imbricating  stria 
descend  and  meet  Y  fashion  along  the  median  line.  They  extend 
only  along  the  upper  edge,  and  beneath  them  fine  vertical  strisa 
arise,  and  cover  nearly  all  the  rest  of  the  central  space.  Concentric 
striaB  run  round  all  the  margin,  both  on  the  front  and  sides,  and  the 
latter  are  also  marked  by  a  flexuous  keel  which  follows  the  curve 
of  the  lateral  notcL 

Fig.  6,  a  specimen  from  Waterford,  where  the  U.  (iorfloapiui/er 
occurs  with  it,  differs  very  little  in  size  or  outline ;  it  has  the  flexu- 
ous keel  and  notch  on  the  sides,  and  the  expanded  angles  of  the  base 
and  apex.  But  the  latter,  instead  of  being  extended  outwards  (as 
they  appear  to  do  in  fig.  5),  curve  down  and  forwards,  forming  short 
&lcate  lobes  6,  6, — ^the  front  margin  is  a  little  more  sinuous.  The 
specimen  is  more  compressed,  and  the  central  portion  therefore  less 
convex,  though  of  the  same  shape.  The  large  imbricating  striae  too 
are  not  preserved.  The  differences  above  pointed  out  are,  however, 
very  trifling ;  and  we  believe  both  are  of  the  same  species,  fig.  6 
having  the  fidcate  lobes  broken  off.] 

Body  segments  11 ;  the  axis  is  convex,  and  very  broad,  and  in 
front  nearly  three  times  the  width  of  the  diminutive  pleurae ; 
posteriorly  it  is  narrowed  to  one  third  of  its  width  in  front,  and  in 
the  last  segment  is  not  quite  twice  as  broad  as  the  pleurae,  which 
diminish  but  little  as  they  recede  from  the  head.  The  seventh 
pleura  on  each  side  is  broken ;  but  enough  remains  to  show  that  it 
was  not  in  this  specimen  materially  larger  than  the  rest.  All  are 
short,  falcate,  directed  backwards  and  downwards,  with  a  veiy  short 
oblique  fturow,  and  furnished  on  the  forward  edge  dose  to  the  axis., 
with  a  strong  projecting  fulcral  tubercle ;  the  hinder  edge  with  a 
corresponding  deep  notch,  the  margin  of  which  is  raised  all  round. 
The  pleurae  are  striated  obliquely.  The  segments  of  the  axis  are 
crossed  by  tranverse  lines,  and  covered  with  fSunt  tubercles ;  a  row 
of  strong  tubercles  along  their  hinder  edge  gives  a  serrate  margin 
to  each  segment.  There  is  no  appearance  of  any  enlargement  of  the 
eighth  segment  of  the  axis.    Tail  squarish,  wider  in  frx>nt  than 
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Ijeluud ;  the  axis  short,  its  length  lean  than  half  that  of  the  tail,  com- 
posod  of  two  joints,  an  upper  ring,  wliich  is  very  narrow  in  the  raid  JId 
and  ia  produced  dowDwarda  at  the  side,  and  a  rounded  tonninal 
joint.  On  the  forward  edge,  and  close  to  the  axis  on  each  side,  is  a. 
strong  and  prominent  falcral  tubercle  like  tlioae  of  the  pleur.e-  Tim 
flat  liDili  teniiinates  in  four  ratlier  short  teeth  all  directed  backward, 
the  two  lateral  ones,  though  nearly  er|ual  in  size  with  the  others, 
not  heing  produced  so  far  back.  The.se  teeth  arc  broken  off  in  the 
Bpecimen  figured,  but  the  de-scriptiou  is  taken  from  well  preserved 
epeeimens  found  in  Noi-th  Wales,  and  apparently  of  the  same  spedes ; 
the  surfece  of  the  limb  and  of  ita  teeth  is  finely  striated  across  with 
close  waved  lines. 

BritUtk  Localities  and  Geological  PocUion. — Lower  Silurian; 
Deeertcreat  parish,  Tyrone,  in  argillaceous  schist,  fig.  1.  Bala  linie- 
fitoutf,  North  Walea 
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Fig.  2. 

DuOMOSls.  S.  hnffioratut,  gUibeUd  maxtnid  guam  lont/d  fittiori,  ad 
frontem  inter  oitthi  anr/uata;  genia  yarvia,  in  spina*  hrtves  ej-lcnnis; 
ihoracU  axi  htiisimo,  antice  pleuram  tcr  et  plitx  luperanle,  pleurii  hrrrihm, 
teptimo  utriiu/ttt  ionr/e  proilirclo,  fulcra  apprrMO  elet-alo,-  caudai  axi  aUire' 
viato  biattnutaio ;  (margo  omnivo  caret,  itt  in  pnecedenti  Aaliendut.) 

SnfONTirs.  J?.  lalerispijti/erjPomutCK  (1843),  I.e..  pi.  1.  fig.2.  M'Cor 
(1846),  Syn.  Curb.  Fosa.  Iryl.  43.  Corda  (1847),Prodr.  Bohm.  Tril.,  113. 
t.  6.  fig.  59  [mala]. 

Deacription. — Length  fourteen  lines,  width  eight  lines.  The 
general  shape  and  conve>dty,  the  size  and  form  of  the  glabella,  cheeks 
and  eyes,  are  the  same  as  in  the  preceding  description.  But  the 
head  ia  rather  more  than  one  thii'd  the  whole  length  of  the  body, 
and  the  width  of  the  tongue-like  front  of  the  glabella  (which  could 
not  be  accurately  determined  in  the  foregoing  species),  is  somewhat 
less  than  half  that  of  the  entire  glabella. 

Tlie  axis  of  the  body  is  in  front  nearly  four  times  as  wide  as  the 
short  pleurse,  in  the  last  ring  it  is  only  one  third  of  this  width,  and 
about  twice  the  width  of  its  pleura  ;  its  segments  are  each  tuber- 
culate  along  their  hinder  edge,  as  in  the  last  species,  and  show  some 
fitint  traces  of  granulation  over  the  surface ;  the  seventh  pleura 
on  each  side  is  abruptly  lengthened  and  produced  backwards  (not 
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80  much  outwards  as  in.  our  figure)  as  far  as  ^e  origin  of  the  tail 
In  all  other  respects  the  body  rings  agree  with  those  of  the  R. 
Colbii, 

The  tail  is  broken,  and  has  lost  aU  but  the  anterior  margin  and 
the  axis ;  the  latter  is  of  two  rings,  and  their  shape  is  as  in  the  last 
species.  Immediately  beneath  the  axis  there  is  an  emargination  like 
that  represented  in  Portlock's  figure ;  but  it  is,  I  believe,  a  fold  of 
the  incurved  under  portion,  and  is  certainly  not  a  part  of  the  margin 
of  the  tail,  which  indeed,  firom  the  proportions  of  the  fragment  left, 
would  have  been  of  just  the  shape  of  that  of  R.  CoUni. 

British  Lo€aMty  cmd  (hological  Position.- — Lower  Silxtbian. 
Townland  of  Bardahessiagh,  Tyrone,  in  micaceous  sandy  schist. 

EEMOPLEUBmSS  DOBSOPIHIFEB. 

Figa.  3,  4. 

Diagnosis.  R.  elongaius  longiovatuSyglabeUd  maximdquam  lata  lonffiori, 
ad  frontem  inter  oculos  angustd ;  gems  parvis^  in  spinas  breves  extensis ; 
thoracis  axi  latissimo,  aniice  pleuram  ter  super ante^  segmento  octavo  in- 
crassatOy  in  spinamfortem  extenso;  pleuris  brevibuSyfuicro  ut  in  pr<Bcedenti; 
caucUe  margini  quadrispinosOy  spinis  extemis  brevioribtis. 

Synonyms.  R.  dorsopinifery  Pobtlock  (1843),  1.  c,  pL  1.  fig.  3.  also  fig.  4. 
M*CoY  (1846),  Sjn.  Carb.  Foss.  Irel.43. 

Description, — Length  one  inch.  The  general  shape  is  more  elon- 
gated than  in  the  two  foregoing  species,  and  the  anterior  produced 
portion  of  the  glabella  is  scarcely  more  than  one  third  its  entire 
width  ;  otherwise  the  proportions  of  the  head  and  its  parts  are  very 
similar.  The  body  rings,  except  in  the  narrower  axis,  agree  in 
structure  with  those  of  iJ.  Colbii,  and  iJ.  laterispinifer  ;  the  rings  of 
the  axis  have  their  posterior  edge  serrated,  and  their  surface  granu- 
lose  ;  and  the  pleurae  are  similar  in  shape,  and  in  the  position  of  the 
fulcrum.  The  chief  difference  is  in  the  comparative  width  of  the 
axis,  wliich  is  not  tliree  times  the  width  of  the  pleurae  in  front,  and 
posteriorly  is  not  so  much  narrowed,  being  little  less  than  half 
tlie  width  it  has  in  the  anterior  part.  The  seventh  pair  of  pleura;, 
too,  are  not  at  all  elongated,  at  least  not  in  the  young  and  perfect 
specimen,  fig.  4?  (in  fig.  3,  Portlock's  original  specimen,  this  portion 
is  broken  ofi*).  The  eighth  segment  of  the  axis  is  incrassated,  and 
gives  birth  to  a  short  spine  which  extends  backward,  lying  closely 
on  the  segments,  nearly  to  the  end  of  the  tail ;  the  tip  of  the  spine 
is  i\  little  reciurved,  and  its  surface  striated.  The  incrassation  of  the 
[vii.  viii.]  7  H  3 
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eighth  segment  ia  only  seen  in  the  exterior  cruet  (fig,  4,  o);  the  inte- 
rior cast  of  the  same  segment  (see  figs.  3  iinJ  4)  shows  nothing  of  it. 
The  tail  is  ohlong,  the  posterior  edge  cut  into  four  strong  teeth,  the 
two  outermost  shorter  than  the  others.  The  axis  two-ringed,  aa  in 
the  other  species. 

Britieh  Locality  and  Oenlogical  Position. — LoWEB  Silurian; 
Desertcreat  parish,  Tyrone  (fig.  3.),  in  fine  micaceous  sandy  schist*; 
Tramore,  Waterford  (fig.  4),  in  arenaceous  slate. 


Variations. — These  three  supposed  species  have  purposely  been 
described  and  figured  together,  in  order  to  show  how  very  trivial 
the  variations  are  between  them,  except,  of  course,  in  the  remark- 
able appendages  to  whicli  the  specific  names  refer.  R.  htlenspinifer 
has  the  general  axis  somewhat  broader  than  R.  ColbH ;  and  thia 
again  tlian  H.  doraospinifer.  The  two  first-named  species,  indeed, 
agree  very  nearly  in  its  proportions,  as  it  tapers  in  the  body  seg- 
ments rapidly  from  front  to  back.  In  the  last  form,  which  ia  more 
elongate  and  narrow  tlian  eitlier,  thia  tapering  is  not  nearly  so 
rapid.  But  the  general  shape,  configuration  of  the  glabella  and 
cheeks,  the  extent,  size,  and  position  of  the  eyes,  the  broad  axis  of 
the  body  rings,  and  the  short  hatchet-shaped  pleurre,  are  the  same 
in  all ;  each  has  the  remarkable  produced  fiilcral  point,  phiced  close 
to  the  axis — and  the  tail,  as  far  as  it  is  preserved  in  each  species, 
shows  no  difference  in  cliiinieter,  Tlie  surfi\("f,tnp,  appears  ;;;ramilose 
in  all,  and  the  posterior  edge  of  the  body  segments  is  serrated  by  a 
projecting  row  of  tubercles. 

The  only  striking  peculiarities  reside  in  the  appendnges,  the  first 
having  neither  lateral  or  dorsal  spines ;  the  second  having  the  seventh 
pair  of  plemte  produced  into  spinous  points ;  and  the  last,  together 
with  a  more  elongate  general  form,  is  furnished  on  the  eiglith  seg- 
ment of  the  axia  with  a  strong  dorsal  spine. 

Sex. — How  fex  these  variations  may  be  regarded  as  differences  of 
sex,  is  a  point  worthy  of  consideration.  It  is  well  known  that  a 
narrower  form,  and  additional  ornament  frequently  characterizes  the 
male  of  other  Crustacea.  In  the  former  Decade  we  have  endea- 
voured to  apply  this  to  the  observed  differences  between  certain 
species  of  Phacopa, — and  in  the  present  one  to  Cyplutspls. 

M.  de  Barrande  has,  indeed,  shown  that  there  generally  exiat« 
among  the  Bohemian  Trilobitea  a  broad  and  narrow  fonn  of  each 
species ;  and  he  haa  particularly  noticed  this  in  the  case  o{  Acidaspia 
{OilorUopleiaxt,),  and  considered  the  narrower  form  that  of  the  male. 
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He  also  mentions  a  variation  in  the  number  of  spines,  but  this  does 
not  appear  to  be  connected  with  the  variation  in  form.  We  are 
not,  therefore,  yet  warranted  in  supposing  that  very  considerable 
difference  in  the  appendages  may  be  referred  to  sex.  It  is,  however, 
we  think,  allowable  to  look  for  independent  characters  in  a  group 
that  has  no  exact  living  representatives.  Burmeister  has  shown  us 
that  we  cannot  tell  at  what  segment  of  a  trilobite's  body  the  tho« 
rax  really  terminates,  as  tliat  is  determined  by  the  position  of  the 
generative  pores.  But,  as  it  is  extremely  likely  this  should  have 
some  external  mark,  we  venture  to  suggest  that  the  seventh  or 
eighth  segment  in  this  genus  is  the  point  where  the  thorax  termi- 
nates and  the  true  abdomen  begins. 

Unfortunately,  among  those  Entomostraca  most  nearly  allied  to 
Trilobites,  we  have  not  instances  of  such  variation.  The  sexes  of 
Apus  do  not  appear  to  differ  much  externally,  and  in  Limulus  a 
notch  in  the  front  part  of  the  shield  of  the  head,  and  some  trifling 
differences  in  the  feet,  are  all  that  mark  the  male. 

But  if  we  turn  to  the  Isopoda  we  have  a  direct  analogy,  at  least 
in  one  group.  In  Serolis,  it  is  true,  there  are  but  slight  differences 
in  the  feet,  the  external  form  remaining  the  same.  But  in  several 
species  of  SphoBromOy  S.  armaia^  &a,  the  last  or  last  but  one  ring  of 
the  thorax  is  prolonged  into  a  spine,  very  like  that  on  the  fossils  ; 
and  in  one  species,  8,  diademOy  if  not  in  others,  it  is  the  characteristic 
mark  of  the  male ;  in  the  female  it  is  absent,  or  reduced  to  a  mere 
tubercle. 

Without,  therefore,  prematurely  attempting  to  alter  the  nomen- 
clature applied  by  their  discoverer,  I  may  state  it  as  my  belief,  that 
in  the  Remopleurides  doraospinifer  may  be  recognized  the  narrow 
form  and  dorsal  spine  of  the  male ;  in  jR.  lateriapinifer,  a  mature 
broad  female  form,  with  the  eighth  pair  of  pleuTBB  dilated  as  ovige- 
rous  supports ;  K  Colbii,  which  is  intermediate  in  form,  and  desti- 
tute of  these  appendages,  I  would  suggest  to  be  the  immature 
female ;  and  should  further  observation  confirm  this  view,  the  species 
should  be  re-imited  under  the  name  of  jR.  Colhii, 

Affinities. — R.  longicostatuSy  Portlock,  of  which  we  have  given  the 
characters  fiirther  on,  differs  at  a  glance  from  each  of  the  foregoing 
species,  not  only  by  the  great  width  between  the  eyes  in  front,  but 
by  the  narrow  body  axis,  which  is  scarcely  wider  than  the  large 
falcate  pleurae.  This  is  the  only  species  with  which  they  can  be 
compared  ;  for  the  jR.  (Caphyra)  radians  has  the  glabella  strongly 
marked  by  three  segmental  furrows  on  each  side,  and  belongs  to  a 
dillei-ent  section  of  the  genus.     It.  platycepSy  M*Coy,  besides  having 
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a  gklieUa  (the  only  part  known)  conaUleraWy  wider,  wliioh  might 
be  due  to  presHure,  has  tliia  portion  tuberculate,  an  1  fouud  by  ejc- 
uminatiuii  of  the  original  specimen,  in  184-3. 

Uistory. — Very  little  has  been  contributed  to  the  liiatory  of  thesa 
BpixncB  since  CoL  Portlock'a  account,  for  the  simple  reason  that  th« 
Bpecies  are  very  rare  in  Britain,  and  have  not  yet  occurred  in  oUiev 
countries ;  and  the  author  himself  did  not  clearly  make  out  either  i 
the  number  of  body  rings  or  the  structure  of  the  tail,  and  he  ovMh  j 
looked  the  eyes.     The  genua  waa  at  once  admitted  in  the  clatiBifi'-  [ 
cation  proposed  by  Dr.  Emmrich  in  lSi5,  and  placed  at  the  end  rf  j 
the  Glenoid  group;  but  the  number  (12)  of  body  rings  proposed  f 
there,  although  an  improvement  uiwjn  CoL  Portlock's  enunieration  j 
(who  included  the  neck  segment  and  the  lirst  of  the  tail)  was  erro-  J 
neoUB,  and  the  distinction  between  it  and  Olniua  very  obscurely  1 
defined,  owing   chiefly  to   tlje  original   mistake  about   the   eyea, 
M.  Corda,  too,  in  liis  general  descriptions  and  figures  of  the  Trilo-  '. 
bite  geuera,  corrected  tho  description  of  the  eyes  in  BeTnopleuridea  | 
laterivpi'Tii/er,  wliich  he,  however,  represented  with  thirteen  bodyj 
rings  and  a  biiiircate  tail.     A  closely  allied  species  from  Bohemia  is  J 
there  more  correctly  figured  and  described.     The  genus  appean  tA]l 
be  entirely  Lower  Silurian. 


ESPLAXATIOS  OF  PLATK  Vllt. 

Fig.  1.  Jtimoplcuridei  CMH.  Col.  Portlotk's  original  sptcimen,  Tyrone ;  «iid  the  same 
magniiied.  Bad  dissected ;  in  fig.  a,  the  left  free  chevk  or  wing  is  repreacnted  u 
Beparatj,  bat  it  is  not  known  irhet!ii>r  (he  n-ings  veni  connected  in  front — the 
froDt  portion  of  the  heait  is  restored  in  dotted  lines  ;  at  li,  the  3d  or  4th  tbonx 
segment  showing  the  prominent  fulcra  •  •  ;  ol  c,  tlie  7th  segment,  the  broken 
pleurs  appearing  not  to  hiiii>  bwa  produced  into  spines  ;  at  d,  the  last 
sogmenl  ;  e,  the  mil,  its  serrate  edge  restored  i'roni  belter  specimens,*  J"  shows 
the  striated  external  surface,  and  the  grooie  and  fulcrum  of  (wo  of  the  pleunc 
Seieral  portions  of  the  crust  are  preserved  in  this  specimen. 

Fig  2.  ItemopltvTidta  lalerinpinifir,  Tlie  original  spi'cimen  ;  an  internal  cast  onlj  ;  at 
S  b,  the  Tth  and  Sih  thorax  segment  modified  ;  at  2  c,  the  broken  tail  i  the 
onllioe  restored  in  dots. 

Fig.  3.  Eemaplcuriilta  domospmifer.  Original  speeioien  -,  at  3  c,  two  of  Ihe  tlionuc 
segments  in  the  front  picune,  internal  cast,  showing  the  grooves  deeper  thaa 
in  fig.  \  fi  3d,  the  7 th  and  Stii  segment  of  the  axis,  the  hitter  with  the  long 
dorsal  spine. 

Fig.  3  a,  3  A.  Two  views  of  the  head  of  another  specimen,  some  localilf  ;  also  figured' 
bj  Portlock. 

Fig.  4.  A  young  perfect  specimen.  Tnimore,  Watcrford  ;  somewliat  elongated  by 
cleavage ;  4  a,  6th  and  Olh  Ihorjx  segments,  Ailemal  surface  ;  4  b,  internal 
cagi  of  the  8th,  showiug  no  enlargement ;  4  c,  the  perfect  tail,  magnified. 
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Fig.  5.  Hypostome  of  a  species  of  RemopUurideg  g  in  all  probabilitj  of  one  of  the  above 
species,  with  which  it  is  associated  in  the  rock  ;  it  shows  the  lateral  indenta- 
tions,  but  not  the  projecting  outer  angles  ;  they  appear  to  be  broken  off. 
Desertcreat,  Tyrone. 

Fig.  6.  Probably  the  same  species,  from  Tramore,  Waterford ;  the  lateral  notches  and 
projecting  outer  angles  are  yery  perfect 


Other  British  species  of  the  Genus. 

Section  Remopleubidbs.    Glabella  furrows  quite  obsolete. 

Sp.  4.  R,  platycepSf  M*Coy,  Synopsis  SiL  Foss.  Ireland,  p.  44. 

B,  glabeUa  {adhuc  8olvm  cognota)  ut  in  pnecedeittibus,  aed  bis  quam  long&  latiori,  tuber' 
cuhtcL 
Locality. — Carrickadaggan  and  Greenville,  Enniscorthy,  county  Wexford  (IfCoy),  in 
Lower  Silurian  rocks. 

5.  R,  longicostatuSf  Fortlock  (1843),  Geol.  Rep.  Tyrone,  pL  1.  fig.  6.  R.  longicapitaiiu, 
ib.  fig.  5. 

DiAOKOSis.  R.  ovfUua^  glabella  undique  Uneatd  magn&  rotundatdt  nee  totum  capitis  latA, 
quam  tongd  latiori^  ad  frontem  inter  oculos  lata ;  genie  modicis  triangulaiis^  in  spinoB 
longissimas  paulh  incurvaiae  exteneia ;  thoracis  axi  poetice  eUtenuato^  antici  me  pleuram 
bis  excedenti,  segmentis  octo  primis  inermibus  (reliqua  absunt) ;  plewria  satis  hngis  /akatis^ 
nunquam  productis^  fukro  proximo  elevate. 

This  fine  species,  with  a  rounded  form  of  glabella,  somewhat  like  the  fbr^going 
species,  has  the  eyes  much  less  extended  forwards,  the  portion  between  being  very 
large  and  broad.  The  pleurs  too  are  as  wide  as  the  axis,  or  nearly  so,  and  the 
long  head  spines  are  produced  backwards  at  least  as  fiir  as  the  8th  body  segment ; 
'  beyond  this,  the  specimen  is  imperfect  Fine  wavy  lines  cross  the  glabella,  and  by 
these  even  portions  of  the  head  may  be  distinguished  from  the  R,  Colbii  and  its 
allies,  which  all  appear  to  have  this  part  smooth.  R.  hngicapitatus,  fh>m  the  same 
locality,  is  a  glabella  only,  somewhat  elongated  by  lateral  pressure  ;  it  agrees  in  all 
the  other  characters  with  the  present  species. 
Localities. — Timaskea,  Tyrone,  in  sandy  schist ;  Tramore,  Waterford,  in  dark  slate ; 
Chair  of  Kildare,  county  of  Kildare,  in  limestone.    Llandeilo  or  Bala  Beds. 

Sp.  6.  R.  obtusuSf  sp.  nov. 

R.  parvulus^  glabella  lyratd  subconvexd  elongatd^  antici  latissimd,  oculis  abbreviatis  vix 
curvatis;  thorace  (^segmentis  primis)  pleuris  laviter  sulcatis  axi  pauUo  angustioribus,  fvicro 
baud  eniinente  nee  ad  axin  appresso. 

Although  imperfect,  this  is  evidently  quite  distinct  from  any  of  the  rest ;  the  obtuse 
and  wide  front  of  the  glabella  and  the  consequently  reduced  size  of  the  eyes  readily 
distinguish  it  The  glabellar  furrows  are  only  just  indicated,  if  at  all  existing. 
The  fulcral  segments  are  remarkable,  for  the  fulcrum,  instead  of  being  strong  and 
projecting,  and  placed  close  to  the  axis,  is  at  some  little  distance  from  it,  and  does 
not  project  more  than  in  ordinary  trilobites. 

Localities. — Desertcreat,  Tyrone.    [Survey  ColL] 

Section  IL  Caphtka. 

Glabella  moderate,  not  inflated,  with  three  pairs  of  furrows. 

Sp.  7.  R.  (Caphgra)  radiajis.  Caphyra  radians  (glabella  solum).  Barrande,  Notice 
Prelim.  Syst  SU.  Boheme,  p.  32.  (1846).  SiL  Syst  Boheme,  1853,  pL  43.  fig.  33>89. 
Amphitryon  Murchisonii,  Corda  (1847),  Prodr.  Bohm.  TriL,  t  vl  f,  58. 
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R.  tta/uiuneialii  (in  cxonpL  Drit)  ifeprtittit,  ovatut,  ylabelU  latt  iinvo/nlil,  91UIII1  hmga 

loHgitMiniUi  gtHia  dilalalii.  anguUi  in  ipiruu  htat  tittntU;  Ihoract  K^mentit  It),  pUurii 
falcata.fere  ojin  eoHVfjiumn  •a/uanH/ivi.J'Hlcro  proximo ;  caada  lini^a,  ipaulrujiinotJi,  gpinu 
nbmu  liiagii^lnu, 

M,  de  Bamnile,  v  hen  in  EDgland,  agreed  with  us  ka  JdenlUyJDg  this  ipcciei :  and  wc 
adopt  the  above  specific  name,  believing  it  lo  he  bul  commnD  cnnrleiif ,  when  cor* 
reccing  Die  mistake  of  b  careAil  uul  judieiona  aathor,  to  retain  the  nunc  he  impcscd. 
M.  de  Borrsndr,  it  a  true,  descnbiyl  as  a  tail  tbc  reversed  glabella  of  this  sjieciM, 
but  be  earvfbll J  diaUugniabed  it  from  all  other  Bohemian  trilobil«8 ;  and  M.  Cordn 
has  coaferred  no  Bdmnlage  on  science  in  changing  both  tbe  genu»  and  spccieK, 
atthoagh  he  had  fortunately  obtained  a  perfect  qiecimen.  He  has  figured  ibe  vjea 
mucb  too  short ;  tbej'  curve  round  the  glabella,  and  nearlf  meet  in  front,  as  may 
noir  be  ncll  seen  in  the  lately  pablisbcd  figure  of  At.  Baminde,  quoted  above. 
Z«oJi(««.^Rhiirlai(,  near  Bala,  not  unfrwjuenL    Wc  have  specimens  ^OmKoenigsho^ 


Bohemia,  in  the  oppenuoEt  put  oTthu  Eiagc  D.  of  Boinsnde. 


August,  185S. 


J.  W.  Salter. 
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Decade  VIL    Plate  IX. 
cTPHonscns*  sogialis. 

[Genus  CYPHONISCHS.  Saltbb.  (Sab-kingdom  Articulata.  Claw  Crustacea. 
Order  Entomostraca.  Tribe  Trilobits  or  Falsadie.);  Body  oval,  conyex ;  bead  large ; 
glabella  oval,  gibbona,  without  lobes ;  ^ial  sotures  marginal  in  finont,  then  in  an  oblique 
and  nearly  straight  line  to  the  outer  margin ;  firee  cheeks  yerj  narrow.  [Eyes  very  foN 
ward,  minute,  linear.]  Thorax  with  seven  convex  segments,  the  pleum  with  ftilcrum 
and  groove,  their  ends  truncate,  not  produced ;  tail  small,  of  few  (1  ?)  segments,  its  axif 
entire.] 

Diagnosis.  C.  nUnnUuSy  glabelld  kevi^  gems  tmdique  UneatU  muUo 
major e;  sulco  verticali  prqfundo,  per  genas  tracto,  et  ad  angubim  pasHcum 
obtusum  sursumcurvato;  thoracis  axi  pleuras  (Bquante  ;  Julcro  pauUo  intra 
dimidium  posUo  ;  catuUs  axiintegro, 

Synomtms.  Cyphoniscus  socialise  Salter  (1862),  Report  Brit.  Assoc, 
p.  57. 

This  minute  crustacean  literally  swarms  in  certain  reddish  patches 
of  the  limestone  at  the  Chair  of  Kildare,  but  has  not  yet  been 
observed  in  other  localities.  It  is  evidently  a  member  of  the  Glenoid 
group,  to  one  genus  of  which,  TriarihniSy  it  bears  a  strong  resem- 
blance in  certain  particulars.  But  it  differs  from  it  and  all  its 
congeners  in  the  inflated  form  of  the  glabella,  which  is  also  destitute 
of  lobes,  in  the  small  obscure  eyes,  and  the  fewness  of  the  segments 
of  the  body.  The  eye  has  not  been  yet  discovered,  and  there  is  so 
little  indication  of  its  place,  that  the  animal  might  be  supposed  to 
be  a  blind  trilobite,  but  that  there  is  no  instance  known  of  a  species 
with  separable  facial  sutures  being  destitute  of  these  organs.  In  the 
very  few  trilobites  now  admitted  to  be  without  eyes,  Agnoatus^ 
AmpyXy  some  Tri/nuclei,  &a^  the  facial  suture  is  soldered.  The 
converse  however  does  not  hold  good,  several  genera  with  soldered 
sutures  having  large  and  well-developed  eyes. 

Description. — Length  about  one  fourth  of  an  inch.  The  general 
form  is  long  oval  or  long  ovate ;  the  head,  which  is  the  broadest 

*  Name  from  ici^f,  a  convexity,  and  dWo-icos,  asellus.  Linnasus  has  used  *  Ooiscus '  for 
small  Crustacea  of  somewhat  similar  form. 

[Vll.  ix.]  7  I 
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■egukrly  and  ] 

furrow ;  it  ia 


part,  occnpies  two  fifths  of  the  entire  length ;  it  is  regularly  a 
higlily  convei.     Tlie  glabella  is  encircled  by  a  distinct  furrow ;  i 
Bmooth,  almost  gibboua,  broadest  in  the  middle,  and  forming  a.  com- 
plete oval,  if  the  neck  Begment  be  included :  tliere  are  no  traces  of 
glabella  lobes,  but  the  neck  furrow  is  strongly  marked. 

The  cheeks  ore  not  Iiolf  the  width  of  the  glabella,  steeply  bent 
downwards,  and  seen  without  the  fi-M  chocks,  much  narrower  for- 
wartls  than  towards  the  blunt  wiimrish  posterior  angle.  They  aro 
confluent  in  front  with  a  nan-ow  anterior  margin.  Their  poste- 
rior side  is  traversed  by  the  continuation  of  a  de^p  neck  furrow. 
Thia  furrow  runs  near  the  edge  at  first,  but  soon  diverges,  and 
towards  its  end  turns  abruptly  upwards  to  the  outer  margin  of  the 
cheek  (fig.  6,  a).  The  posterior  margin,  thus  separated,  is  rendered 
conspicuous  by  being,  like  the  glabella,  quite  smooth,  while  the  rest 
of  the  cheek  is  covered  by  a  Uueation  parallel  to  the  edge,  which 
also  continues  round  the  front. 

The  facial  suture  (see  figs.  6  and  7)  is  marginal  for  a  less  distance 
than  the  width  of  the  glabella  in  front,  then  turning  downwards  in 
a  gentle  curve,  it  crosses  the  cheek  very  obliquely,  and  ends  on  the 
outer  margin  at  the  point  where  the  neck  furrow  turns  up  to  meet 
it.  There  is  a  slight  indentation  in  it  opposite  the  front  end  of  the 
glabella,  indicating  the  place  of  the  very  forward  eyes,  but  its 
general  course  is  but  very  little  bent  or  sigmoid.  The  free  cheeks 
are  absent  is  all  our  specimens,  but  from  the  shape  of  the  rest  of  the 
head,  and  analogy  with  similar  forms  of  trilubites,  they  must  have 
been  quite  linear,  rather  broadest  in  front  to  complete  the  half- 
elliptic  form  of  the  head,  and  attenuated  behind.  \¥e  have  restored 
them,  6,  and  indicated  the  probable  position  of  the  small  eyes  at 
c,  in  fig.  6. 

The  thorax  is  nearly  j>arallel-sided,  often  partially  coiled  up,  of 
seven"  convex  rings,  the  axis  of  wliich  is  prominent  and  as  broad  as 
the  sides,  in  front  rather  broader.  The  sides  of  the  asia  in  each 
Begment  are  not  sharply  defined  by  a  longitudinal  furrow,  but  run 
out  a  little  into  the  groove  of  the  pleurse,  as  in  fig.  6,  d.  These  latter 
are  truncate  and  square  at  the  ends,  facetted  anteriorly  for  rolling 
up,  and  have  the  pleural  groove  verj-  deep,  and  reaching  nearly  to 
the  tip,  where  it  ends  abruptly;  it  divides  the  pleura  unequally, — 
the  anterior  portion  is  the  largest.  The  fulcrum  is  placed  at  less 
than  half  distance  from  the  axis,  and  from  a  little  beyond  this  point 

*  At  least  in  the  odIj  specimen  (not  a  full-grown  ono)  itliicli  has  etill  (hi.'  parts  in  iila. 
One  Bpectmenhiu  (h«  appeaiaDce  of  poiBcbiing  anotht^r  ring,  but  it  is  iadialinc:t. 
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the  pleurte  are  bent  downwards.  The  convexity  of  the  body  rings, 
however,  though  considerable,  is  much  less  than  half  that  of  the 
head. 

Tail  semicircular,  the  axis  is  entire  and  convex ;  it  is  marked 
above,  like  the  thorax  joints,  by  a  strong  articular  furrow,  but  has 
no  other  visible  segments ;  it  occupies  ftdly  one  third  the  width  of 
the  tail,  in  some  specimens  more.-and  is  surrounded  by  a  distinct 
furrow.  The  sides  are  convex  to  their  edge,  the  upper  furrow, 
strong  and  abruptly  terminated ;  and  no  others  are  visible.  The 
axis  is  smooth,  the  sides  lineated  parallel  to  the  margin  of  the  taiL 

Variations. — We  have  not  a  sufficient  number  of  perfect  speci- 
mens to  ascertain  what  may  be  the  amount  of  variation  in  propor- 
tionate width,  &c. ;  but  it  is  evident  that  some  have  a  longer  and 
wider  axis  to  the  tail  than  others,  and  this  would  probably  accom- 
pany a  similar  difference  in  the  head  and  thorax ;  fig.  4  shows  a 
specimen,  full  grown,  in  which  the  axis  is  considerably  larger  than 
in  figs.  2  or  5. 

Ajffinities. — We  have  already  mentioned  the  close  relation  this 
has  with  the  American  genus  Tria/rthruSy  and  the  relation  is  perhaps 
the  most  intimate  in  those  points  in  which  they  differ  fi'om  the  rest 
of  the  OlenidoB.  Indeed  were  it  not  for  TriarthruSy  of  whose 
affinity  with  Olenua  acarabasoidea  there  can  be  no  doubt,  it  would 
have  been  very  difficult  to  assign  a  systematic  place  to  this  minute 
and  anomalous  Crustacean.  It  has  neither  the  parabolic  glabella 
with  its  shallow  parallel  furrows,  the  long  smooth  eyes  connected  to 
the  glabella  by  an  ocular  ridge,  or  the  numerous  body  rings  of  many 
Olenidce,  but  in  the  shape  of  the  pleurse,  and  in  the  short  rounded 
tail,  TriartUrua  agrees  with  it,  and  they  aie  similar  too  in  a  pecu- 
liar character  quite  anomalous  in  the  group,  viz.,  that  the  maxillary 
portion  or  fi-ee  cheek  is  so  reduced  in  size  and  length,  that  the 
facial  suture  ends  on  the  exterTial  margin,  and  the  posterior  angle  of 
cheek  is  turned  upward  to  meet  it,  and  supply  its  place.  Of  course 
in  this  case  there  can  be  no  spine  to  the  hinder  angle,  and  thus 
another  usual  character  of  the  group  is  lost.  The  inflation  of  the 
glabella,  the  minute  eye,  which  does  not  seem  to  possess  even  the 
usual  covering  lobe  (very  distinct  in  Triaiihi^a),  and  the  few  body 
rings,  7  instead  of  16,*  fitted  much  better  than  Triarthrua  for  coiling 
up,  give  so  distinct  a  character  that  we  conceive  it  to  form  a  very 
natural  genus. 

*  Hall  says  13,  bat  there  are  as  many  as  16,  exclosiye  of  4  or  5  in  the  tail,  in  a  fine 
specimen  presented  to  us  by  Dr.  Bigsby. 
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There  is  one  genufl,  however,  to  which,  though  perhaps  notidenti-  ] 
cal,  our  foasil  liaa  &  very  greut  similarity,  we  mean  Thv^iaa,  described  | 
by  Profe^or  M'Coy,  fjom  the  head  only.     The  species  T.  ineculphtSf 
found  also  in  the  Chair  of  Kildare,  differs  from  ours  by  its  greater 
size,  the  glabella  pyriform  instead  of  lialf-e^-shaped,  and  marked  on 
the  sides  by  two  pair  of  glabella  furrows ;  the  posterior  anglea  of  the  j 
head  too  are  prolonged.     But  in  the  general  form,  lineation  of  the  I 
cheeks,  Sc,  the  two  are  very  much  alike,  and  when  more  specimens  i 
are  found,  it  is  quite  possible  that  Cyphomacus  may  be  found  to  be   ' 
a  sub-genua  only  of  Ttresiae,  distinguished  by  its  lobeless  glabella 
ftnd  blunt  not  produced  head  angles.     That  genus,  like  ours,  cer^ 
tainly  had  a  minute  maxillary  portion  or  free  cheek,  and  judging 
from  the  description,  the  eyes  appear  to  have  been  also  linear  and 
very  forward. 

Britleh  Localities  and  Omlcgical  Position. — Llandeilo  Flags  ; 
Limestone  of  the  Chair  of  Kildare,  county  of  Kildare,  Ireland. 
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Fig.  1.  Smfl!!  spwimen.  portly  a)i!e(L 

Fig.  2.  Young  indiiidiiBl,  with  toll  and  Keren  thorax  jointa.    In  thli  upeeimen  there  b    j 

a  portion  of  aa  eighth  Kgment  Above  the  otbera,  but  thii  b  probably  put  of  1 

the  nock  wgnieat. 
F!g.  !*.  The  same,  msgnified,  theaiitof  tbe  t^l  not  TeiyUrge. 
Tip.  3.  Yoimg  iniperfi^.'!  apesinien,  seven  hijdj  riiigR. 
Fig.  3*.  Do.,  migniGed. 
Fig.  4.  Full  grown  head. 

fig.  a.  Full  grown  tail  of  a  Tsriety  with  larger  axis  than  oinaL 
Fig.  S*.  The  same,  mngiii6ed. 
Fig.  G.  Uagnified  figure  of  the  head,  tvo  thorax  rings,  an  anterior  and  posterior  oi 

and  taiL     At  a,  the  neck  fuirow  curves  upward,  and  ti 


;r  margin  ;  ft,  is  llie  restored  free  cheek  (lost  in  all  our  specimens)  ;  c,  the 
position  of  (he  eye  indicated  ;  d,  the  side  part  of  Ilie  axis  of  the  thorax  rings, 
mnning  out  into  the  pleural  groove. 
Fig.  J.  £«teral  view  of  Ihe  head  and  ilirec  first  thorax  rings ;  the  free  cheek  and  eje 
ere  indicated  as  in  Ihe  kst  figure. 

J.  W.  Salter. 
August,  1853. 


rlflgiwl  S'HiiJi'^  flttljr  Hijitrii  Ixmi^iiom. 


CXEEIumi3<J"J 


.0) 


,^s^^ 


-.'•;>> 


CYPHONISCUS    SI1CIM.IW  .Vnll«( 


BRITISH    FOSSILS. 


Decade  VIL    Plate  X.    Figs.  1  to  7> 


£OLIHA  MIRABILXS. 

[Genus  iEGLINA.  Bab&akde.  (Sub-kingdom  Articulata.  Class  Cnutacea.  Order 
Entomostraca.  Tribe  TrUobitsD  or  Falseads.)  Body  oblong,  the  extremities  eqoal, 
rounded ;  head  convex,  glabella  large,  parabolic,  not  distinctly  lobed ;  eyes  very  lurge, 
occupying  the  whole  or  nearly  the  whole  cheek,  coarsely  granulated  (externally?);  &cial 
suture  ending  on  the  posterior  margin  close  to  the  axis,  no  rostral  shield  ;  thorax  with  5 
or  6  rings,  the  axis  broad,  the  pleura  flacetted  and  grooyed ;  tail  large,  the  axis  of  2  or  3 
rings,  abbreriated ;  the  sides  few-ribbed,  or  nearly  smooth.    Cyclopyge^  Cobda.] 

Diagnosis.  JE.  capUe  gibbo,  glabelld  paraboUcd  kmgdy  franiem  unpen" 
detOe^  et  retrorsum  lobum  cervicedem  fere  excludenie;  ocuUs  nuuamiSf  totam 
genam  occtqKtnHbuSf  et  tub  nuirgine  glabelkefroniali  cantuUis, 

JSglina  nUrabiUs^  Fobbes,  MSS. 

Of  all  trilobites  with  eyes,  this  has  the  largest  and  most  con- 
spicuous ones^  for  they  cover  not  only  a  large  part,  but  the  entire 
side  of  the  head,  leaving  scarcely  a  margin.  All  the  species,  and 
there  are  four  or  five  described,  are  furnished  with  these  dispro- 
portionate organs  of  vision,  but  in  that  which  forms  the  subject  of 
our  plate  they  are  more  largely  developed  than  in  any  other,  for  the 
two  eyes  meet  in  front  of  the  glabella,  dividing  that  portion  alto- 
gether from  the  front  margin,  and  occupying  therefore  the  whole 
length  of  the  feudal  suture. 

The  genus  was  first  sufficiently  described  in  M.  Barrande's 
"  Notice  Prdliminaire  sur  le  Systfeme  Silurien  de  Bohfeme,''  and  is 
much  more  fiilly  treated  of  in  his  lately  published  work.  Previous  to 
his  visit  to  England,  the  group  was  supposed  to  be  a  new  one  ;  but 
he  kindly  showed  us  in  his  unpublished  figures  several  forms  of 
this  remarkable  group,  none,  however,  in  which  the  development  of 
the  eyes  is  carried  to  such  an  extravagant  degree  as  in  the  British 
species.  It  is  thought  better,  therefore,  to  figure  so  conspicuous  a 
[vii.  X.]  7  K 
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an  to  wait  for  | 


genua  from  tho  maloriak  already  acquiretl,  rntlior  tlian  t 
tlic  cliance  of  linding  a  perfect  epecimeii. 

M.  Corda,  in  his  voluminous  but  most  iiuiocurate  work,  haa  given 
a  drawing  of  this  genus  under  tlie  niinie  uf  Ci/clofyyge,'  In  which  tho 
large  reticulated  eyes  are  mistaken  for  a  granulated  glabella,  and  the 
fiM^al  suture  made  to  travel  through  the  middle  of  tlieni ! 

Description. — Tlie  head  ia  three  lines  long  by  alxjut  four  wide, 
very  gihlious,  almost  as  deep  as  broad.  The  glabella  in  of  a  parabolic 
form,  and  projects  forwards  Wyond  the  eyes  so  as  to  break  the  oval 
contour  of  the  head  ;  behind  it  invades  the  neck  segment,  and  almost 
obliterates  it,  leaving  only  a  small  portion  on  each  side,  which  is 
separated  from  the  glabella  by  a  rather  strong  furrow.  Lobes  none, 
but  a  short  oblique  oval  indentation  on  each  side  occurs  at  about  the 
lower  third  of  the  glabella,  the  pair  of  indents  being  placed  as  far 
irom  the  sides  as  from  each  other  ;  a  gentle  swelling  occurs  bencatli 
each  impression.  Some  transverse  wched  atriie  run  across  the  base 
of  the  glabella,  which  otherwise  appears  to  be  smootk  Eyes  very 
InrgVi,  and  occupying  eveiy  part  of  the  cheek  except  the  lower  inner 
angle ;  they  are  very  convex,  and  bent  round  towards  tlie  under 
surfacu  on  the  sidea ;  they  are  still  more  convex  in  front,  where  tho 
two  eyes  meet  and  coalesce  along  a  median  line,  and  are  there  over- 
hung by  the  gibbous  point  of  the  glabella  ;  they  occupy,  therefore, 
tlie  entire  length  of  the  facial  suture,  and  quite  shut  out  the  usual 
anterior  margin.  When  the  head  is  viewed  on  the  under  side,  there 
is  a  short  triangular  space  (see  fig.  7,  b)  unoccupied  by  the  lenses, 
which  is  a  prolongation  of  the  rostral  portion  ;  but  except  this  small 
space,  and  the  lower  comer  before  mentioned,  there  is  nothing  to  be 
seen  of  the  anterior  segment  but  that  portion  which  is  on  the  lower 
surfece.  It  is  not  very  easy  to  reckon  the  number  of  lenses  in  the 
eye,  but  they  are  rather  large  in  comparison  with  Asapkvs  or 
Jllwnus,  and  there  are  not  more  than  1,100  or  1,200  in  each  eye. 
They  were  probably  convex  externally  (as  in  Phacopa  and 
Gheiruraa),  and  not  covered  up  by  a  level  cornea  ;  when  they  have 
fallen  out,  concave  pits  with  prominent  interspaces  are  left  upon 
the  cast  of  the  inner  surikce.  The  facial  suture  must  of  necessity 
follow  the  outline  of  the  glabeUa  in  this  species,  and  accordingly  we 
have  one  specimen  in  which  the  cheeks,  that  is  the  eyes,  are  absent, 
and  a  thin  rim  only  surrounds  the  glabella.  At  its  posterior  ter- 
mination, however,  this  suture  leaves  *  ae  inner  and  lower  angle  of 

*  FrodTome  Monogr.  Bohm.  Trilob.  (1647),  £  3S.  {Cyclapi/ge  aegacephala,  Coido. 
^gU  rtdiviva,  Barr.) 
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the  eye,  and  cuts  the  small  triangular  neck  segment  in  a  line  which 
turns  obliquely  inwards  (see  %.  3,  a).  The  inner  comer,  therefore,  of 
this  free  cheek  has  a  projecting  angle  inwards,  and  this  has  a  pro- 
minence just  at  its  tip.  The  under  side  of  the  head  (fig.  7)  shows 
a  flat  and  rather  broad  rostral  portion  of  a  transversely  elliptical 
shape,  pointed  at  the  ends ;  it  is  crossed  by  distant  strong  sharp- 
edged  strisB,  about  nine  or  ten  in  number.^ 

British  Locality  cmd  OeologicaJ  Position.  —  Llandeelo  Flags. 
Limestone  of  Portrane,  county  of  Dublin  (CblL  QeoL  Survey). 

JEOLlHJt— SP.    Fig.  8. 

The  specimens  from  Ireland  just  described  show  only  the  head, 
and  for  thorax  and  tail  we  have  recourse  to  two  specimens  from 
Wales,  which  are  certainly  referable  to  the  same  genus,  but  only 
doubtfully  so  to  the  present  species.  The  first  (%.  8),  measuring  four 
lines  in  length,  shows  the  characteristic  head  and  eyes  of  the  genus 
joined  to  a  thorax  of  six  rings.  The  segments  are  narrow  in  pro-r 
portion  to  their  width,  but  this  is  in  part  due  to  slaty  cleavage. 
The  axis  is  not  much  arched,  it  is  by  far  broadest  in  front,  where  it 
is  two  or  three  times  the  width  oi  its  abbreviated  pleura ;  it  is  nar- 
rower backwards,  and  the  pleurae  on  the  other  hand  increase  in 
length ;  a  strong  axal  furrow  separates  the  wide  axis  from  the  sides. 
The  pleurae  are  grooved  rather  more  deeply,  owing  to  pressure; 
they  are  facetted  anteriorly,  and  have  the  fulcrum  placed  at  about 
one  third  from  the  axis,  from  which  point  they  bend  a  little  back- 
wards and  downwards.  The  front  pleura  is  more  strongly  fisujetted, 
more  bent  back,  and  has  the  fulcrum  nearer  the  axis  than  any  of 
the  rest,  it  is  also  somewhat  wider  than  the  others  ;  all  are  blunt  at 
the  terminations. 

The  entire  thorax  in  this  specimen  is  equal  in  length  to  the  head, 
but  this  latter  part  is  so  imperfect,  that  we  cannot  tell  whether  the 
glabella  was  prominent,  and  divided  by  a  strong  sulcus  from  the 
eyes ;  it  appears  not  to  have  been  so,  and  if  this  be  the  case,  it 
must  belong  to  a  difierent  species ;  it  is  however  too  imperfect  to 
name. 

Locality  and  Oeological  Position. — Llandeilo  Flags.  Black 
slate  underlying  the  limestones,  at  Stoneyford,  near  Haverfordwest, 
Pembrokeshire ;  (in  company  with  Graptolites). 

The  other  and  more  perfect  specimen,  found  in  Anglesea,  North 
Wales,  is  so  much  larger  than  the  J?.  tnirahUis,  that  in  the  absence 


r 
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of  the  Iiead  for  comparison,  we  arc  compelled  to  tvgard  it  as  a  tHa- 
tisct  specioa.     It  may  be  cilUuU — 

XOLIKA  HAJOB.     Fig.  9. 

Diagnosis,  jS.  UTiciatu  el  ultra,  lam'ffula  ;  Uionice  rfffuiarilcr  cmivexo, 
nUcis  a.Talibui  kaad  profuniUt:  axi  iato,  untice  ter,  pottea  bit  pleura* 
tupernnte;  plcuru  truncatu  olttimt,  pnullum  dcfiexu,  fulen  itd  trrtiain 
potito;  ceiudd  mtigna,  nemieirculari,  ret/itlariler  convexd  nee  mari/inatdi 
an  tali  ooniea,  ad  aptccm  obiirura,  aimula  hinis  ;  lalcrifiug  trisuleoiU,  tulco 
antico  profunda,  reliquis  obxeuris. 

This  specimen  bos  lost  the  head  and  first  thoras  ring/  The  re- 
maiiiing  portion  measures  three  q^uarters  of  an  inch  in  length,  by 
seven  lines  in  breadth,  and  of  this  the  tail  b  four  and  a  half  lines 
long,  and  equal  to  the  thorax.  The  general  convexity  is  consider- 
able, and  equal  over  aU  parts ;  the  axis  is  separated  from  the  plenne 
by  a  sharp  bat  not  deep  sulcus,  and  is  broader  in  front  than  behind, 
in  the  proportion  of  four  to  tliree.  Tho  anterior  ring  being  broken 
off,  however,  we  can  only  compare  the  axal  portion  with  the  second 
pleura,  and  it  oppojirs  to  be  rather  less  than  three  times  its  width. 
The  last  pleui-a  is  half  as  wide  as  the  asia  of  that  segment. 
The  plenrie  are  blunt  at  their  ends,  facetted  anteriorly,  and  have 
the  fulcrum  placed  at  one  tliird  from  the  axis,  from  which  point 
they  bend  a  little  backward  and  downwards  with  the  general 
convexity.  The  pleural  groove  is  leas  deep  than  in  the  former 
specimen,  probably  because  this  one  h;i.s  not  putTcred  longitudinal 
pressure. 

The  tail  is  a  semicircle,  equally  and  regularly  convex,  with  no 
raised  border.  The  axis  is  but  very  slightly  marked,  it  is  broad 
above,  then  rapidly  narro^-ing,  and  soon  lost  before  reacliing  one 
third  down  the  tail  One  distinct  ring  is  marked  off  on  its  upper 
portion.  The  aides  have  the  usual  facetted  external  angle,  and  the 
equally  constant  strong  upper  furrow  (which  might  be  called  the 
articulating  furrow,  being  always  present  in  some  form  or  other)  ; 
below  this  there  is  a  second  much  fainter  one,  at  the  distance  of  a 
thorax  segment's  breadth,  parallel  to  the  upper  furrow ;  and  a  third 
closely  approximating  to  the  second  at  its  origin,  and  then  diverging 
downwards.  These  fiirrowa,  except  the  uppermast  one,  are  fkint. 
The  tail  is  marked  in  some  parts  with  a  tranverse  lineation,  other- 
wise it  is  smooth. 

*  Uoku  thic  nay  bv  a  5-riiigcU  specivi,  vhicli  is  quitt:  postibk;. 


gial  ftinlifp  of  l^c  InittJ  ftinj)iu>m. 
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LooaHiy  wnd  Oeologioal  PaaitioTk — Llandeilo  Flags,  (lower 
portion?)  Qlan-y-gors,  three  miles  south-east  of  Uanercbymedd, 
Anglesea,  in  nodules  among  black  shale,  containing  also  GraptoUtes 
audLingula. 


Affinitiea. — ^.  rediuvva,  the  first  described  species  of  this  genus, 
differs  from  J?.  Tn/i/rahilia  by  a  mudi  broader  glabella,  and  smaller 
eyes  which  do  not  meet  in  the  front ;  nor  is  this  latter  remarkable 
character  known  in  the  other  Bohemian  speciesi  In  other  respects, 
in  the  tail  and  six  thoracic  rings  of  the  same  general  form,  jE.  redir 
viva  is  very  like  our  species,  the  axis  of  the  thorax  being  very  wide 
in  front,  while  the  corresponding  pleurae  are  small ;  it  has  also  a 
similar  pair  of  glabella  furrows.  JE.  pachycephala  has  large  but 
angular  eyes,  and  only  five  thoracic  segments ;  the  other  species, 
JS.  spedosa,  Corda,  does  not  require  comparison. 

The  affinity  of  the  genus  itself  is  pretty  clearly  with  the  Asaphoid 
group,  with  which,  especially  with  such  forms  as  Nileus  and  lUienus 
it  has  many  points  in  common.  The  form  of  the  thorax  rings  and 
the  smooth  almost  lobeless  glabella  are  indications  of  this ;  and  on 
the  under  side  of  the  head,  the  tranverse  striated  rostral  portion 
strikingly  recalls  the  analogous  part  of  lUsenus  (see  Decade  II., 
pL  2.  fig.  4),  although  the  rostral  shield  is  not  separate.  The 
grooved  pleurae,  facetted  for  rolling  up,  and  truncate  at  their  ends, 
are  more  like  those  of  Asaphus ;  and  the  tail,  with  its  abbreviated 
axis  and  few  obscure  lateral  ribs,  reminds  us  of  Ogygia  Portlockii 
Its  affinities  seem,  therefore,  more  evident  with  the  Asaphoid  group 
than  with  Bronteus,  to  which  in  other  respects  the  genus  does  not 
seem  very  closely  allied.  But  in  the  extraordinaiy  development  of 
the  eyes  at  the  expense  of  the  cheeks,  it  has  no  analogue  that  we 
know  of,  except  the  Remopleurides,  as  figured  in  our  plate  8  of  this 
Decade.     With  that  group  it  appears  to  have  no  real  affinity. 

The  genus  is  only  yet  known  in  the  Lower  Silurian  rock& 


Explanation  of  Plate  X. 

Fig.  1.  Perfect  head  of  J?.  nurabUis.   Fortrane ;  natural  sixe. 

Fig.  2.  The  Bame,  magnified ;  at  a,  the  small  prominences  heneath  the  glabella  furrows 
are  seen. 

Fig.  3.  The  same,  side  view ;  at  a,  the  posterior  termination  of  the  facial  suture ;  6,  the 
scarcely  perceptible  outer  margin  of  the  cheek. 

Fig.  4.  Front  view,  showing  Ihe  large  reticulated  eyes  meeting  in  fjront 
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Fig.  S.  A  portion  of  ihe  lofer  cod  of  the  eye,  and  loner  ingle  of  Ihefreeehedi  i 

locality. 
FIf .  5  a.  The  laxae,  magulSed,  and  ihoiriiig  the  convex  Iciuee  dotely  aet  together. 
Fig.  6.  Uoder  lar&ce  of  the  bead  ;  same  Incalitj. 
Fig.  7.  The  same,  msgniGed  ;  at  a,  the  broad  nriaicd  roitml  chkld  or  dypeoa ;  t.  its 

forwud  prolongation  bvtwcen  the  ejet. 
Fig.  B.  ^.  ip.  (^M.  nirabilw  ?)  fhm  Sloneyford.  IlavcrfonJircst ;  mnch  distorted  nad 

pressed  into  a  ibortei  form  by  clenTagc ;  6  thorax  segmenu. 
Fijt  8  a.  The  ume,  magnified. 

Fig.  9.  jEt/laia  lu/iir.    Lknercbymedd,  Angkses  )  natural  ike. 
Fig.  9  a.  Sham  the  penulUnuUc  thoTax  ring,  magnilieil ;  tbe  axis  but  little  more  than 

twice  the  width  of  the  pleura  ;  in  the  anterior  ones  the  axis  is  wider  (  b,  the 

tail,  similarly  m 


Auf/tiet,  1853. 
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PREFACE. 


The  dates  of  the  accompanying  descriptions  by  Sir  Philip  de 
Malpas  Grey  Egerton,  Bart.,  have  been  retained  to  show  when 
they  were  respectively  completed ;  but  the  Decade  itself  was  not 
published  in  consequence  of  a  desire  of  the  late  Professor  Edward 
Forbes  to  issue  Decade  V.  at  the  same  time.  The  appointment  of 
Professor  Forbes  to  the  Chair  of  Natural  History  in  Edinburgh 
interfered  with  this  arrangement,  and  a  further  delay  was  expe- 
rienced at  his  death  from  the  inability  to  discover  the  MSS. 
amongst  his  papers.  The  original  MS.  is  now  published  after 
having  been  passed  through  the  press  by  its  author. 

H.  T.  De  la  Beche. 
2nd  April  1855. 
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Plate  VL — For  "  Histionotus"  read  "  Ophiopsis. 


*i 


AiiTiCLE  VI.,  page  1,  21st  line  from  the  bottom. — For  "  dorsal" 

read  "  caudal" 

Article  VII.,  page  2,  line  10  from  the  bottom. — Omit  "which  I 

have  proposed  to  remove  to  the  new  genus  Histio- 
notus." 
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Decade  VIIL    Plate  I. 


▲STERACAVTHUS  ORAVULOSUS. 


[Genus  ASTERACANTHUS.  Aoassiz.  (Sob-kingdom  Yertebrata.  Oats  Pieces. 
Order  Flacoidei.  Family  Cestraciontidse.)  Dorsal  spine  large,  tnbercnlate,  with  a  doable 
row  of  processes  on  the  posterior  margin  ;  base  smooth.] 

Asteracanthus  granulosus^  Sp.  Nov. 

Description. — The  characters  assigned  by  Professor  Agassiz  to  the 
genus  Asteracanthus,  are  striking,  constant,  and  immistakeable. 
The  leading  features  of  these  Ichthyodorulites  are  the  tubercular 
surface  of  the  dorsal  ray,  and  the  stellate  ornament  of  the  tubercles. 
In  the  typical  species,  A  steraca/athus  omatissimus,  found  in  the 
Kimmeridge  clay,  these  characteristics  attain  their  maximum  de- 
velopment— in  the  species  under  consideration,  from  the  Tilgate  beds, 
they  are  reduced  to  the  minimum.  The  specimen  represented  (iig.  1. 
of  the  Plate)  is  the  only  one  approaching  a  perfect  stiite  I  have  met 
with.  It  probably  belonged  to  a  young  individual.  Tlie  other 
figure  is  taken  from  a  fragment  of  a  much  larger  my,  in  the  British 
Museum,  belonging  to  the  same  species.  The  length  of  the  former 
is  nearly  1  foot ;  when  perfect  it  probably  measured  an  inch  more. 
Tl)e  base  at  the  front  of  the  ray  is  only  4  inches  in  length,  but  the 
cavity  at  the  back  extends  upwards  of  8  inches.  It  is  scarcely  pos- 
sible that  the  whole  of  this  can  have  been  imbedded  in  the  muscles  ; 
it  is  more  likely  that  it  supported  a  large  adipose  or  membranous 
fin,  attached  to  the  hinder  surface,  and  embracing  the  cavity,  but 
leaving  the  rough  outer  part  of  the  bone  exposed  for  offensive  or 
defensive  operations.  The  whole  texture  of  the  bone  is  remarkably 
coarse  and  fibrous.  It  is.  traversed  by  inosculating  canals,  inter- 
spersed with  pores,  arranged  in  longitudinal  series,  and  showing  a 
reticulated  pattern,  when  examined  with  a  lens.  The  root  and  the 
hinder  surface  as  liigh  as  the  termination  of  the  cavity  are  smooth, 
and  free  from  ornament.  The  remainder  of  the  ray  is  covered  by 
numerous  smooth  tubercles,  isolated,  but  arranged  in  longitudinal 
[viii.  i.]  8  B 
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parallel  to  the  I(Hi({  nxU  of  ttie  bone.  They  are  amalliir  in 
[lodcs  tban  in  any  other  yet  discovered,  roeembUng  coarw 
of  BkUil ;  tliey,  iievertlioli>s.s,  l]av\'  the  radititiiijr  lines  on  iha 
at)  coTiBtant  in  all  tho  Aetframnthi.  TUe  it[«cimen  in  the 
li  MusGuin  ifl  a  fiiigTn«it  of  tUe  lower  portion  of  the  ray.  It 
measures  7  inclie^  in  lengtli.  A  Micouil  fragmont,  also  in  the  Britisb 
Museum,  mea^^ures  H  inelieK  Id  these  specimens,  as  is  umial  in  tbo 
roys  of  fall  groivn  individuak  of  tb«  genus,  tlie  usUiroidsi  ant  more 
distant  tlian  in  the  youiigt-r  oniM.  'Tliey  are  Rmall  in  size,  and 
patellirorm  in  figure,  the  apex  Ixjing  eocentric,  and  approaching  the 
'upper  i)criphcry.  Their  hases  aresmootli,  thesU^tv  rays Ijccoming 
obwdcte  Wf'ire  deac^iding  bo  dr.  The  general  outline  of  the  ray 
U  vei-y  slightly  recurvciL  Tim  antorior  margin  ia  rounded,  and 
without  caj-iuii.  The  sides  expand  conaideraWy,  so  tliat  the  bade 
of  tJic  fin  i»  broad,  as  seen  in  the  transva-sc  section  (fig.  i).  There 
ia  no  evidence  to  lead  to  itny  conjecturo  tvs  to  tlit^  form  of  tooth 
belonging  to  tliis  Hpocini* ;  tlieouly  PIncoid  t*etii  hitherto  discovered 
li  in  thv  Tilj^te  1}edR  being  referabk  to  the  genera  Hyhodua  and 
Acvod^ts. 

Locality. — Tlte  original  of  fignif  I.  of  Uie  Plate  is  firom  tho 
fermginous  grit  Iwds  of  Tilgal«  forest,  and  w*ia  presented  t«  me 
by  tbo  lale  Mr.  Dixon.  The  specimen  in  the  Bi-itieh  MnBeum 
(flga.  2, 3,  K)  i*  derived,  apparently,  from  the  same  beds,  and  formed 
part  of  the  Mantellian  colluction. 


Explanation  of  Plate, 

Fig.  1.  Asteracaathus  fCTaniUosus.  size  of  naturi'. 

Fig.  2.  Asteracanthus  granulosus,  size  of  nature. 

Fig.  3.  Interior  of  diiio. 

Fig.  4.  Transverse  section  of  dilla. 

Fig.  5.  Portion  of  2^d.  1  magnified. 
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Decade  VIIL    Plate  IL 


▲STERACAHTHUS  VERRUCOSUS. 


[Genns  ASTERACAKTHUS.  Aoassiz.  (Sub-kingdom  Vertebrata.  Class  Pisces. 
Order  Placoidel  Family  Cestraciontids.)  Dorsal  spine  large,  tabercnlate,  witb  a  double 
row  of  processes  on  the  posterior  margin  ;  base  smootL] 

Asteracanthus  verru^ositSy  Sp.  Nov. 

Description. — The  genus  Aateracanthv^,  although  for  the  most 
part  an  oolitic  form,  extends  nevertheless  upwards  into  the  Tilgate 
beds,  as  shown  in  the  preceding  article.  The  typical  species^ 
Aateracanthus  ornatissimua,  is  a  fossil  of  tlie  Kimmeridge  clay. 
Tlie  remarkable  character  of  this  Ichthyodorulite  attracted  the 
notice  of  collectors  at  a  very  early  period.  On  the  29th  of  March 
17-53,  a  paper,  by  Mr.  Henry  Baker,  was  read  before  the  Royal 
Society  entitled,  *'  An  Account  of  some  uncommon  Fossil  Bodies." 
Tliis  paper  is  printed  in  the  Philosophical  Transactions  of  the  Royal 
Society  for  that  year.  The  specimens  described  and  figured  are  a 
spine  of  a  Ilybodits,  from  Aust  Passage,  and  several  examples  of  the 
Shot  over-hill  Asteracanth.  The  detailed  descriptions,  as  also  the  repre- 
sentations, are  tolerably  accurate,  but  the  conclusion  drawn  is,  that 
"  the  general  appearance  of  these  fossil  bodies  gives  reason  to  conjec- 
ture, that  they  are  bones  belonging  to  the  head  or  snout  of  some  animal 
of  the  fisli  kind,  or  perliaps  of  some  lizard,  alligator,  or  crocodile." 
The  credit  of  determining  the  true  nature  of  these  curious  fossils  is 
due  to  Doctor  Buckland  and  Sir  Henry  De  la  Beche,  who  some  years 
ago  prepared  a  joint  paper  on  the  subject,  which  unfortunately  was 
never  published.  The  facts  and  materials  collected  by  these  authors 
were  liberally  conceded  to  Professor  Agassiz,  when  engaged  on  his 
valuable  publication  on  Fossil  Ichthyology,  and  he  stamps  with  his 
authority  the  correctness  of  their  opinions.  The  very  elegant  fossil 
which  forms  the  subject  of  this  article  belongs  undoubtedly  to 
tlie  genus  Asteracanthue,  but  differs  specifically  from  all  those 
hitlierto  described.  The  length  of  the  specimen  is  lOi  inches,  but 
tlie  apex  is  wanting  to  the  extent  of  perhaps  ^  an  inch.  Taking 
the  length  as  11  inches,  the  base  of  the  front  of  the  spine  occupies 
[vill.  ii.]  8  C 


barely  S,  bot  the  cavity  ou  the  postvnor  surfnce  extends  for  7  in^iea. 
It  ia,  tUertliire,  probalili*  that  tlie  lueinhr&nous  fin  conoealeil  more 
of  bill'  spine  on  titei  back  tlinu  on  tli(>  front,  a  feature  found  in  some 
of  the  recent  Placoida,  with  spine-bearing  fins,  Tlw  line  of  junction 
between  the  bate  and  the  ornamental  portion  i»  leas  obliqne  than 
ordinary,  which  proves  a.iuore  erect  p<jsitioti  of  the  fin  in  this  tihan 
in  the  other  H]ieciea  of  the  genus.  Tlie  t-xtemal  surface  is  closely 
beset  witli  tnberclea,  smaller  in  size  and  tar  more  numerous  than  in 
Asteracanthua  oriuitissimue.  They  are  arranged  in  vei-y  regular 
longitudinal  series,  parallel  with  the  front  edge  of  the  bone.  Tliej' 
bectime  less  numerous  as  they  recede  from  the  fi-ont,  and  ceiisu 
altogether  on  the  i>osterior  margins.  Tlie  tubercles  are  oval,  the 
lai;ger  diameter  coinciding  with  tJie  direction  of  the  rows;  on  the 
distal  ((ortion  of  the  spine  tliey  become  Binallcr  and  more  elongated. 
They  are  all  ornamented  with  deep  grooves,  radiating  (in  some  in- 
stances spirally)  from  the  apex,  the  stellate  siirfiice  being  of  harder 
material  tlian  the  base  of  the  tubercle.  Tiie  substance  of  the  spine 
bearing  these  ornamental  projections  is  very  coan*e  and  Bbroiis, 
The  base  is  aLso  composed  of  similar  material.  It  has  been  already 
stated  that  the  cavity  of  the  spine  extends  for  nearly  two  tliirds  of 
the  back  afii)ect ;  the  surface  beyond  tliis  point,  whicli  marks  the 
detenpiaatioB of  ih»  cutaneous  investment,  was  armed  with  a  double 
I,  in  alternating  order,  a  feature  common  to 
Professor  Agnswiz  conjectures  that  this 
form  of  Ichthyodorulite  probably  belonged  to  the  genus  StrophoduB, 
in  ooQsequence  of  the  frequent  occurrence  of  teeth  of  this  genus  in 
association  with  Asteracanthua  spines,  in  the  Kimmeridge  clay  of 
Shotover,  and  the  oolite  of  Stonesfiel<i.  I  am  not,  however,  aware 
that  teeth  of  5froj)Ao(i«8have,  as  yet,  been  discovered  in  the  Swanage 
l<ed8. 

Locality. — This  form  of  spine  is  not  uncommon  in  the  Purbeck 
strata  of  Swanage  and  the  neighbourhood.  The  specimen  I  have 
selected  for  the  figure  and  description,  belongs  to  the  Dorchester 
Museum,  and  was,  I  believe,  obtained  with  many  other  fine  Pur- 
\ieck.  fossils  from  Mr.  Wilcox,  of  Swan.nge. 

yote. — Mr  Becklea,of  St  Leoaard3H>n-Seii,  p<isG««9cs  ao  Ichihjodornliie,  found  in  ihe 
PiludioB  beds.  Dear  Hutiogs,  which  varies  in  seme  resperls  fh>m  Ihe  Fpertei  described 
in  thia  article,  but  it  baa  suffered  eo  much  from  atlridoD,  ihul  Ihe  evidence  of  specific 
difference  ii  insufflcienL 


Explanation  or  Plate. 
Fig.  1.  Aiteracanlbui  TerrncoEus,  aizc  of  nature. 
Fig.  3.  Tubercle,  nuiBiiified. 

P.  DE.  M.  Gkey  Egebtos. 


May  1853. 
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Decade  VIIL    Plate  III. 


asteba'cahtbus  semivebbucosus. 

[Genus  ASTERACANTUUS.  Acissiz.  (Sub-kingdom  Yeitebrata.  Claas  Pisces 
Order  Placoidel  Family  Cestraciontidse.)  Dorsal  spine  large,  tuberculate,  with  a  double 
row  of  processes  on  the  posterior  margin ;  base  smooth.] 

Asteracanthus  semiverrucosus,  Sf.  Nov. 

Description, — This  Ichthyodorulite  is  very  distinct  from  the 
specimen  described  in  the  preceding  article,  so  much  so,  that  I  have 
no  hesitation  in  considering  it  a  new  species.  Expenenoe  has 
taught  us  that  in  those  Placoid  fishes  which  had  more  than  on 
spine,  the  second  doTsal§|defence  differed  more  or  less  in  form  and 
other  peculiarities  from  the  principal  one,  and  thus  specimens  con- 
sidered originally  as  distinct  are  now  recognized  as  belonging  to 
one  and  the  same  species.  For  instance,  Hybodus  curins,  and 
H,  reticuldtuSy  formerly  described  in  the  "  Poissons  Fossiles "  as 
two  species,  are  now  shown  to  have  been  the  first  and  second  dorsal 
defences  of  the  same  fish,  and  are  consequently  united  under  the 
latter  denomination.  But  there  are  limits  to  these  variations ;  and 
there  is,  moreover,  a  general  similarity  of  character,  which  the  ex- 
perienced eye  cannot  fail  to  detect,  although  to  a  certain  extent 
disguised  by  the  deviations  from  a  recognized  type.  In  the  subject 
before  us  there  are  the  strongest  evidences  of  specific  difference  from 
Asteincanthus  verrucosus,  as  will  be  seen  in  the  sequel  The  speci- 
men is  deficient  at  the  point  and  at  the  base.  The  portion  remaining 
measures  7^  inches.  If  entire,  the  length  would  probably  have 
been  about  9  inches.  The  greatest  breadth  is  Ifijj^  inch,  from  which 
point  the  spine  contracts  very  gradually.  It  is  more  falcate  than  any 
other  species  of  the  genup.  The  anterior  face  is  characterised  by  a 
strong  carina,  which  is  broken  up  into  tubercles,  near  the  base. 
The  sides  of  the  spine  are  covered  for  one  half  of  the  entire  length 
witli  large  coarse  tubercles,  irregularly  arranged,  and  var}'ing  both 
n  shape  and  size.  The  largest  are  near  the  front,  these  are  the 
[viii.  iii.]  .  8  D 
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most  irregular  in  sliupc.  Bom«  Win);  cin'iitiLr,  some  <:longat<»l  longi- 
tudinally and  othera  traa-sversely.  They  are  conteil  with  a  bard 
en&meUoid  substance,  sculptureii  with  a  few  radiating  boIcL  The 
tubrecles  decr^aw  lu  xisc  on  ap[)roM:hiii;T  tbe  jKMtci'ior  ed}^,  and 
become  obsolete  before  tiifly  reacb  it.  The  hinder  rows  arc  inoru 
regularly  arrange^]  than  the  anterior  ones,  firming  lin<<s  jtarallel  to 
the  back  of  the  spine.  On  tl»?  upper  liolf  the  tubercles  retain  the 
same  cliaracters,  but  are  frwer  in  number  and  more  .si-jittercd.  They 
arc  also  int«rmixed  with  continuoua  ridges,  similar  to  tliose  orna- 
menting the  rayH  of  the  Hyhoili.  Some  of  tliem  are  undulating  on 
the  edge,  as  if  they  resulted  from  the  eonfltieuue  of  a  row  of  tuber- 
cles. The  Kiij^Iti  formed  by  tlie  junction  of  the  lateral  and  posterior 
j^noa  {»  nlightly  obtuse  on  tlie  distal  porUon,  but  lieconies  nearly 
a  right  angle  at  the  base.  The  pastorior  plane  i«  furnished  with  a 
few  coarse  proceas&t  near  the  point.  The  root  of  the  spine,  and 
iudeed  the  whole  of  the  surface  unoccupied  by  the  superBcial  oma- 
inent,  is  comp<ised  of  coarse  fibrous  bone.  The  line  of  demarcation 
between  the  external  and  iDserted  portions  of  the  spine  is  very 
oblique,  more  80  than  in  any  other  epecies.  These  iharacters,  well 
•hown  by  Mr.  Diokel,  in  the  litlingmpli  representation,  serve  to 
distinguish  this  from  all  tlic  members  of  this  genus  liitlierto  de- 
BCribod. 

Affi.niiKa. — Tlie  irregular  arrangement  of  the  tubercles  on  tlie 
aides  of  this  spine  is  found  in  Aatfracnnthus  frefissi  (Dunker),* 
but  t!ie  lattfi-  ditiVrs  in  y-\>-yy  ntluT  r..'S].oct,  Of  tin-  niys  lU'Wnlieil 
ly  Professor  Agassiz,  Aste't'acantkiis  acvtUB  is  certainly  the  nearest 
ally  of  this  species.  It  is  distinguished  from  it  by  a  more  tapering 
form,  the  smaller  size  and  more  regular  disposition  of  the  tubercles, 
and  by  the  greater  number  of  defensive  processes  on  the  posterior 
sni&ce.  The  Asteracanthus  semisvlrntus  of  Agassiz,  haa  some  re- 
semblance to  it  in  the  admixture  of  ribs  with  the  tubercles,  but  in 
other  respects  it  is  very  distinct.  In  describing  the  latter  species, 
Agassiz  surmises  it  to  be  identical  with  the  Ichtkyodontlitea  Pur- 
iecenaii  of  Buckland  and  De  la  Beche,  but  as  it  is  a  fossil  very 
characteristic  of  the  Stonesfield  oolite,  I  am  inclined  to  think  the 
Purbeek  specimen  seen  by  the  latter  authors  may  with  more  proba- 
bility be  assigned  to  the  species  descril^d  in  this  article.  In  addi- 
tion to  the  three  new  British  sjiecies  of  Asteracanthus  described  in 
this  Decade,  I  have  a  specimen  of  distinct  character  from  the  Caen 
limestone.     It  is  a  short,  thick  spine,  densely  covered  with  coarse 

•  PilEonlngraphica,  vol.  i.  p,  188. 
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stellate  tubercles,  each  of  which  is  supported  on  a  circular,  smooth 
base  or  pedestal    I  have  named  it  Aateracanthua  papiUo&us. 

Locality. — ^The  only  specimen  I  have  seen  of  this  species  is  one 
from  Swanage,  presented  to  the  Dorchester  Museum  by  Mr.  Williams, 
and  liberally  placed  at  my  disposal,  for  description,  by  that  in- 
stitution. 


EXFLAXATION  OF  PlATE. 

Fig.  1.  AfteracanthuB  sesurerrucosaB,  size  of  nature. 
Fig.  2.  Tabercle,  magnified. 

P.  DE  M.  Obey  Eoerton. 
May  1853. 
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Decade  VIII.    Plate  IV 


PHOLIDOPHORUS    GSAHULATUS. 


[Genos  PIIOLIDOPHdRUS.  Aoassiz.  (Subkiugdom  Vertebrata.  Class  Pisces. 
Order  Goaiolepidotl  Family  Lepidostei.  Sub-family  Lepidostei  homocerci.  2d  Group. 
Body  elongated,  more  or  less  fusiform.)  Dorsal  fin  small,  opposite  the  ventrals ;  caudal 
fin  forked ;  the  lobes  eqnil ;  the  bass  of  the  upper  lobe  invested  with  scales :  teeth 
▼illiform.]* 

Pholidophorus  granulatus,  Sp.  Nov. 

Description, — The  genus  Pholidophorus  makes  its  first  appear- 
ance during  the  deposition  of  the  lias,  and  contributes  some  of  the 
most  characteristic  forms  of  the  fauna  of  that  period.  No  less 
than  fifteen  species  are  named  and  described  from  tliat  formation 
alone.  The  succeeding  members  of  the  oolitic  period  in  Great  Britain 
are  singularly  deficient  in  species  of  this  genus  as  compared  with 
the  continental  deposits  of  corresponding  age  ;  for  of  the  nineteen 
oolitic  species  enumerated  by  Professor  Agassiz  in  the  "  Poissons 
Fossiles,"  only  one,  Pholidopliorxis  FUsheri^  occurs  in  England.  The 
more  recent  deposits  have  only  furnished  one  species,  the  Pholido- 
phorus ornatus  of  tlie  Purbeck  strata  of  Swanage.  The  single 
specimen  examined  by  Agassiz,  and  consequently  the  type  of  the 
species,  is  a  mere  fragment,  formerly  belonging  to  the  late  Doctor 
Mantell,  but  now  in  the  collection  of  the  British  Museum.  On 
comparing  this,  the  original,  with  the  representation  given  in  the 
"  Poissons  Fossiles,"  an  error  becomes  manifest  in  the  position  of 
the  dorsal  fin.  The  impressions  of  some  broken  scales  in  the  neigh- 
bourhood of  the  tail  have  been  mistaken  for  the  rays  of  the  dorsal, 
and  this  character  has  been  embodied  in  the  text  as  distinctive  of 
the  species,  whereas  the  true  rays  of  the  dorsal  fin  are  traceable  in 
the  position  which  usually  obtains  in  the  Pholidophoriy  viz.,  the 
middle  of  the  back.    The  peculiar  character  of  the  scales  is,  however, 

•  Poiss.  Foss.  vol.  2,  p.  9. 
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BUfficient  to  dbtin^iiith  tlie  specien  from  oil  otbiTS.  Very  fiae 
q>e<nmeiu<  liave  recently  been  found  which  prove  this  diaracter  to  be 
ooosiaat  and  unifurm  ;  ao  much  do,  diat  a  single  scale  could  at  once 
be  recognized  without  fvar  of  error.  The  subject  of  this  article 
constitutes  II  sucoml  Kiwcies,  also  from  Swoufi^  and  more  nearly 
nllied  to  Pftotidophonta  omatus  than  to  any  other  spedea.  The 
distinctive  feature  most  easily  appreclabli?  is  the  greater  deptli  of 
thu  body  as  compared  with  the  lengtli ;  th'TO  are  fti»o  differences 
in  tlie  form  and  omamentatioD  of  thf^  itcnics,  which  will  he  ilc- 
Bcribed  in  the  sequel.  The  Pj)ecimeu  selected  for  representatimi 
neasuree  fi^  inches  fi-om*  the  §nout  to  the  commencement  of  the 
tail.  Tlie  depth  of  the  body  from  the  anterior  limb  of  the  dorsal 
fin  to  tilts  insertion  of  tht?  ventral  fin,  is  2J  inches  j  and  from  the 
at^  to  the  insertion  of  the  pectm-al  fiu,  2  inches.  These  rekti\'e 
dimensions  in  a  Bpecimea  af  Pholidophonm  ornatus,  6  inches  in 
length,  are  only  1^  inch  for  the  former,  njid  I  \  inch  for  the  latter, 
a  difference  too  renmrkabU-  to  be  attributed  either  to  sexual  pecii- 
lianties  or  to  aceJdentaJ  '^ircimistancea.  The  head  measures  IJ  inch 
in  length,  and  IJ  in  depth,  while  in  the  alUed  species  these  dinien- 
luons  arc  reversed,  the  length  being  greater  than  the  depth.  The 
bone*  of  the  head  arc  prettily  ornamented  with  groups  of  graniiles 
arranged  in  a  variety  of  patterns.  They  are  most  numerous  on  the 
frontals  and  pre-fVontals.  Thifl  granular  character  occurs  also  on  tlie 
bnraduoategous  rays,  the  opercular  dap,  and  the  scales  extendlsg 
from  the  iwripiit  to  the  dorsal  fin.  The  open-iiIum  is  of  moderate 
size,  but  the  sub-operculum  is  enormoufiy  developed  in  the  vertical 
direction.  The  granular  chnracter  is  less  prominent  on  these  bones 
than  on  the  other  parts  of  the  head.  The  dorsal  fin  is  placed  nearer 
the  head  than  is  the  case  in  Pholiiityphorus  omatua.  It  is  com- 
posed of  about  a  dozen  rays,  of  which  the  first  four  are  short  and 
single,  the  remaining  ones  broad  with  frequent  transvere  articula- 
tions, and  bitiircate  extremities.  The  pectoral  fins  are  of  moderate 
size,  and  contain  about  18  rays,  all  slender  except  the  first,  which 
is  thick  and  strong.  The  distance  between  these  and  the  ventral 
fins  is  less  than  in  Pholidophorus  ornatus.  The  latter  organs 
contain  each  from  10  to  12  rays.  The  exterior  one  has  en  orna- 
mental border  of  oblique  osselets,  the  succeeding  ones  are  stronger 
than  those  of  the  pectoral  fin,  and  have  few  transverse  articulations, 
these  being  restricted  to  the  distal,  bifiiroMe,  extremities.  The  anal 
fin  is  equidistant  from  the  insertion  of  the  ventrals  and  the  com- 
mencement of  the  tail.  Only  a  trace  of  it  remaina  The  caudal  fin 
is  also  deficient.     The  lateral  line  is  nearly  horizontal.     The  scales 
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it  traverses  are  large  and  fan-shaped.  The  surface  of  these  scales  is 
covered  with  distinct  striations  radiating  symmetrically  firom  the 
central  line,  and  about  24  in  number,  12  above  the  lateral  line  and 
12  below  it.  In  the  scales  above  and  below  this  principal  series, 
the  strise  are  more  divergent  and  oblique  on  the  lower  part  of  the 
scales  than  on  the  upper.  On  the  back,  and  occasionally  in  other 
parts,  the  stri®  are  intermixed  with  fine  granulations.  The  pos- 
terior edges  of  the  scales  are  serrated.  The  scales  in  Pholidophonis 
omatua  have  the  striations  less  niunerous,  coarser,  and  less  divergent ; 
and  the  posterior  edges  are  more  deeply  notched.  The  scales  on 
the  back  and  belly  in  both  species  are  considerably  smaller  than 
those  on  the  flanka 

Locality. — ^This  species  was  procured  at  the  Swanage  quarries  by 
Mr.  Wilcox,  and  transferred  with  his  collection  to  the  Dorchester 
Museum. 


Explanation  of  Plate. 


Fig.  1.  Fholidophorus  graniilatiu,  siie  of  nature. 

Fig.  2.  Scales  magnified. 

Fig.  3.  Scales  of  Fholidopbonus  omatns,  magnified. 

P.  DE  M.  Grey  Egerto:^. 
July  1 853. 
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Decade  VIII.    Plate  V. 


ISTIONOTUS.    Gen.  Nov. 


[Genua  HISTIONOTU  (Isnoy,  a  sail,  and  wroy,  the  back).  EoERTWf.  Sub- 
kingdom  Vertebrata.  Class  Pisces.  Order  OoniolepidotL  F&mily  Lepidoftei.  Sab-fiunilj 
Lepidostei  homocercL  2d  Group  Body  elongated,  more  or  less  Aisifonn.)  Dorsal  fin 
commencing  behind  the  nape  and  extending  to  the  tail;  teeth  elongated;  scales  serrated, 
articulated  as  in  Fholidophorus.] 

Histionotus  angularis,     Sp.  Nov. 

Description. — ^The  subject  of  this  article  presents  a  more  remark- 
able combination  of  characters  than  any  fossil  fish  with  which  I  am 
acquainted.  It  has  the  head  and  tail  of  a  LepidotuSy  the  dorsal  fin 
of  an  Ophiopais,  the  scales  characteristic  of  the  genus  Pholidopkorua 
and  the  form  of  a  Semionotus,  At  the  same  time  it  differs  so 
essentially  from  each  of  these  genera,  that  it  can  be  assigned  to 
none  of  them.  The  generic  title  I  have  adopted  records  its  most 
emblematic  feature,  the  dorsal  fin.  The  specimen  figured  in  the 
accompanying  plate,  (the  only  one  of  which  I  am  at  present  cog 
nizant,  with  the  exception  of  an  imi)erfect  one  in  the  Museum  of 
Practical  Geology,)  measures  6  inches  from  the  nose  to  the  com- 
mencement of  the  caildal  fin,  the  head  occupying  about  one  third 
of  the  entire  length.  The  greatest  depth,  2^  inches,  occurs  at  the 
poinfcof  com  mencement  of  the  dorsal  fin.  The  outline  of  the  head 
very  much  resembles  that  of  Lepidotus  minor  in  the  rapid  declina- 
tion of  the  frontal  bones  and  the  prognathic  character  of  the  jaws. 
The  interior  of  the  mouth  is  not  visible ;  it  is  impossible,  therefore, 
to  determine  whether  it  was  furnished  with  supplementary  teeth, 
as  in  Lepidotus  and  Semionotws,  or  with  a  single  row,  as  in  Pho- 
lidophorus.  The  principal  series  is  well  displayed ;  the  teeth  com- 
posing it  are  very  imiform  in  size  and  shape  ;  they  are  straight 
elongated  cones  with  blunt  apices,  and  quite  smooth  on  the  surface ; 
nearly  resembling  the  outer  teeth  in  some  of  the  slender-toothed 
Lepidoti ;  the  pre-operculum  is  unusually  strong  and  very  rugged 
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on  the  mirfncc.  Tie  other  opercular  bones  are  hifjh  and  n&rruw  ; 
th«y  ai-e  covereil  «ui>erlk'i«lly  wiLli  flnttuned  imljricated  Kcwk-s  of 
gsnoine.  Tbc  coracnid  booe  in  brnajl  uiic]  flattened  out  posteriorly. 
TUo  BUpcrficiftl  omament  is  uniform  with  tli^t  im  the  upcruular 
boitet.  'I'lie  TSiyn  coiii[Kniiiig  llic  pectoral  tins  are  long,  aiid  the 
transverse  articulation!)  near  thtir  extremities  are  very  Dunieroust  i 
th«y  arc  atKiwt  12  in  number  Nu  fiilcral  rays  appear  to  have  been 
prwwnt  in  these  fiiw.  Tbc  ventral  fiua  arc  Kitiiat^-d  rath«r  bcliind 
the  oenti-e  at  the  lioly.  Tbey  are  of  moderate  siite,  and  have  several 
strong  elongated  iu»1e.<)  on  their  nnturior  marginH.  The  impreasioo 
alODo  of  the  anal  fin  is  presi-rvivl.  This  shows  it  to  have  been  of 
coiwidcraWo  size,  and  to  have  extendi^  very  fur  hack,  almoat  to 
the  eonnnvnceruent  of  the  c  ludal  tin.  Tlie  latter  fin  ie  also,  tor  the 
muKt  part,  dedcieiit  in  thu  s|»cimcD,  although  enough  is  wen  to 
prove  its  resemblani^e  to  this  organ  in  Lrpidolt'n.  The  mo«t  re- 
markablH  feature  iu  thiti  lish  ia  the  donuU  lin.  It  origiaat<-»  about 
half  an  inch  behind  the  occiput,  and  extendti  fmni  thnnee  witliout 
int«rruptiun  to  the  commencement  of  the  lobe  of  the  tail.  Tlie 
outline  of  tliu  bu^k  is  also  vury  peculiar  in  this  fisli.  It  rises 
nther  abruptly  fVom  the  head  U.t  the  dorsal  fin,  it  thim  doclincs 
gradually  for  about  S  inchea,  and  tlieuce  elopes  Huddenly  to  tlie  tail. 
In  lieu  therefore  of  the  gnu^ful  sweeping  form  which  generally 
prevails  iu  this  fiimily,  we  luive  a  somewhat  angular  outline  of 
back,  which,  together  with  the  prumiuent  snout,  bus  suggested  the 
sj)efilic  li^iiiie.  Ti.u  ik.i>;il  tin  i.  furtifie.I  !,y  ;i  sa  of  fulrnil  .■^■j.Il's 
and  spines  on  its  anterior  margin,  but  these  are  by  no  means  so 
strongly  developed  ns  in  the  species  of  LepiJolua  most  nearly  allied 
to  tins  genus.  The  Hn  lays  are  tliick,  tliey  bifurcate  at  a  short 
distance  from  their  base,  and  are  thence  traversed  by  numerous 
approximate  transverse  divisions.  Before  tlie  point  of  bifiircation 
these  articulations  are  few.  It  is  impossible  to  count  the  uumbei 
of  the  rays,  as  the  fin  is  by  no  means  jjeifect,  they  cannot,  however 
be  computed  at  fewer  than  iO.  The  scales  are  very  uniform  in  sizt 
and  shape  in  all  parts  of  the  body,  excejtt  iu  the  vicinity  of  the 
talL  The  exposed  surface  is  rhomboidal,  the  vertical  axis  being  the 
longest.  The  angles  vary  but  slightly  from  right  angles.  The  upper 
posterior  ones  being  slightly  acute,  the  lines  of  union  between  the 
scales  in  the  dorso-ventral  series  are  oblique  to  the  longitudinal  axis 
of  the  body  ;  the  more  so  from  the  direction  of  the  series  themselves 
being  at  a  considerable  angle  downwards  and  backwarda  There 
are  from  twelve  to  fourteen  scales  in  each  serie&  The  lateral  line 
is  nearly  straight ;  it  occupies  the  sixth  row  of  scales  in  descending 
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order  fix)m  the  back.  The  surface  of  all  the  scales  is  smooth  on  the 
anterior  portions.  The  posterior  margins  are  finely  serrated,  and 
the  surface  of  the  scale  in  the  vicinity  of  the  serrations  is  finely 
striated ;  the  striije  agree  in  number  with  the  serrations,  being 
due  to  the  persistance  of  the  marginal  serrations  of  earlier  periods 
of  growth.  The  scales  are  united  by  long  processes  on  the  under- 
sui^ces,  very  similar  to  the  corresponding  parts  of  the  scales  of 
Pholidoph(yi*u8,  and  differing  entirely  fi:om  those  of  Lepldotua  or 
Opliiopaia. 

Affinities. — The  affinities  of  the  genus  Hisilonotiia  have  been 
considered  at  the  commencement  of  this  article.  I  would  only 
add  that,  on  the  whole,  it  seems  to  be  more  nearly  allied  to  Pho- 
lidopharua  tlian  to  any  other  genus.  It  may,  perhaps,  hereafter 
be  thought  advisable  to  remove  to  this  genus  some  of  the  fishes 
with  long  dorsal  fins  now  gi-ouped  with  the  Pholidophoriy  rather 
than  to  the  genus  OphiopsiSy  as  suggested  in  the  description  of 
Ophiopaia  hremceps  in  the  Sixth  Decade. 

Locality. — Tlie  specimen  desciibed  above,  and  figured  in  the 
accompanying  plate,  was  procured  by  me  in  the  course  of  the 
present  year  firom  one  of  the  quarries  of  Purbeck  stone  at  Swanage. 


Explanation  of  Plate. 


Fig.  1.  lliiitionotus  angularis,  size  of  natare. 

Fig.  2.  Scales,  magnified. 

Fig.  3.  Under  surface  of  scale,  magnified. 

P.  DE  M.  Obey  Egerton. 
May  1833. 
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Decade  VIII.    Plate  VI. 


ASPIDOEHXNCHUS    FI8HEEI. 

[Genus  ASPIDORIIYNCH  US.  Aqassiz.  (Sub-kingdom  Yertebrata.  Cla»  Pifloes. 
Order  Goniolepidoti.  Family  Sauroidei.  Sub^familj  Sauroidei  homocercL  Ist  Groap. 
Tail  forked.)  Body  mach  elongated ;  upper  jaw  produced  in  the  form  of  a  beak ;  pectoral 
and  ventral  fins  rounded ;  dorsal  fin  far  back  and  opposite  the  middle  part  of  the  anal  fin ; 
tail  forked ;  scales  higher  than  wide,  especially  in  the  middle  part  of  the  body ;  teeth 
extending  in  the  upper  jaw  beyond  the  point  of  the  lower  jaw.]* 

Aspidorhynchtis  FisherL     Sp.  Nov. 

Description. — Three  species  only  of  this  genus  are  figured  and 
described  by  Professor  Agassiz  in  the  "  Poissons  Fossiles."  In  addi- 
tion to  these,  six  others  are  named  and  briefly  noticed.  The 
characters  of  all  these  are  well  known  to  me,  with  the  exception 
oi  Aspidorhynchua  Walchneri,  a  fossil  of  the  lias  of  the  Oberland 
Badois ;  of  which  1  have  never  seen  a  fragment  As  no  informa- 
tion is  given  with  res|>ect  to  this  fish,  and  as  it  is  not  likely  that 
it  can  be  identical  with  a  Purbeck  species,  it  will  be  omitted  in 
considering  the  subject  before  us.  Of  the  eight  remaining  species, 
five  are  jfrom  the  oolites  of  Solenhofen  and  Kelheim  ;  one  from  the 
lias  of  Whitby ;  one  from  the  Oxford  clay  of  Christian  Malford  ;  and 
one  from  Ban-a  do  Jardim  in  Brazil,  from  a  stratum  probably  about 
the  age  of  tlie  Green  Sand.  The  subject  of  this  article,  a  fish  of  the 
Purbeck  beds,  differs  in  many  respects  from  all  the  species  alluded 
to  by  Agassiz,  and  possesses  individual  features  so  clear  and  distinc- 
tive, that  it  would  be  superfluous  to  enter  at  length  into  a  descrip- 
tion of  the  agreements  and  discrepancies  existing  between  it  and  tlie 
other  members  of  the  genus.  A  simple  enumeration  of  the  characters 
of  the  species  will  sufiice  to  establish  it  without  risk  of  confusion. 
In  form  aid  proportions,  it  holds  an  intermediate  position  between 
Aspidorhynchus  acutiroatris  and  Aspidoi^hynchus  mandibulariSy 

*  VovBs.  Po8f.  vol.  ii.  page  14. 
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l>eing  more  slender  than  the  former,  and  lesis  so  than  the  latter. 
In  general  ap]x;arance  it  is  not  unlike  the  common  Belone  of  our 
British  seas.  The  specimen  selected  for  description  has  been  kindly 
lent  for  that  purpose  hy  the  authorities  of  the  Dorchester  Museum. 
It  measui'es  1  *)  inches  from  the  snout  to  the  b<ase  of  the  caudal  fin, 
and  13  incli  in  deptli  at  its  greatest  diameter.  The  head  mea^sures 
•SpV  iiiches  in  lengtli ;  nearly  1  inch  of  this  measuivment  being  due 
to  the  ]>rolongation  of  the  rostrum  beyond  the  symphisis  of  the 
lower  jaw.  This  portion  o(  the  snout  is  characterized  by  deep 
loniritu<linal  stria*,  while  the  b;uNe  is  ijerfeetlv  smooth.  The  sur- 
face  of  the  cranial  ln)nes,  but  more  especially  of  the  prefrontals, 
is  studded  with  small  p-anult^s  intei*siK*i-sed  with  ridges  of  enamel 
gi^oujx^d  together  in  an  elegant  i>attorn.  and  aiTanged  for  the  most 
[)art  in  a  longitudinal  directinn.  The  lower  jaw  has  a  single  row  of 
small  close  set  tubercles  on  its  median  line.  In  advance  of  the 
blunted  exti*emity  of  the  symphisis  of  the  rami,  a  single,  solid,  conical 
osselet  is  aiiiculated,  forming  the  ajvx  of  the  lower  jaw.  This  pecu- 
liar stnicture  is  c<nnmon  to  all  the  si>ecies  o(  AspldorhynchuSj  but 
does  not,  so  far  as  I  am  aware,  ociur  in  anj'  other  genus.  The  orbit 
is  large,  and  situated  near  the  angle  of  the  jaws.  The  latter  are 
fumislied  with  a  fonuidable  array  of  sharp  ineur\ed  t^eth.  Those  of 
the  lower  mcindil  Jo  apj>ear  in  the  specimen  figured  to  have  been  the 
largi'st ;  but  a  portion  of  an  ujjperjaw  in  my  j)ossession  leads  me  to 
conclude  that  the  armature  of  the  upjier  maxillaiy  bone  was  not  at 
Jill  iiifei'ior  in  ]>(.av«t  In  tli.it  <»rtnf  I<'\\rr  iiiaxillMrv.  All  the  teeth 
,'i|»['rar  i.>  1  1'  .|-:!n'  v!:.,M.tli.  Tl.c  (  ]  rri  iilar  .-ii-j'.iMius  i'-i  d^^fective. 
Tin*  ()|)ci-ci:lii!n  >  v.aiiliiiL:.  l-i;i  'iwii.j  i«.  tlil^.  pi  iliapN  ]in.ky,  ao/i- 
-It'iit.  tin  1']-.»nrliin]  .-irrlK'^'  ...c  •  xliiMti  •!  :  i;ivr>  lairly  pn-Mn-vod  in 
thr  rM>>il  ^tatt".  Tl.f  >iili-i.j  .  V.  liliii.i  i>-  ■  ii^ail,  .mm!  a|  paixiiliv  >ii!Oi.>tli. 
Tlio  ].i'c-<t|  I'jriihini.  nil  till-  r.  imaiv.  is  larn'.  and  oiiiaiia.nti-d  on 
its  l«»wi'V  liiidt  with  a  rn\\  i-t"  •!i^  l  Jirt  jilai-.s  nt'  rnainol.  The  pos- 
ii'rinr  aii-h'  is  nrai]\"  a  riiiht  mi"!«..  'Ila'  i-ictnial  tinware  niiu-li 
inutilatr«l  ;  thi-y  a|i]M-ai"  in  ha\.-  1  rt  11  -iiall.  aii"!  tn  have  bfcn  snp- 
pni'ted  hy  a  ir»'l'h'  l  l;i'r;iri("  aivh.  '11. r  \tiitra.l  lins  are  alsn  niiu-h 
hroken.  Tln-v  air  ^".tnat«d  S  ii..li«'>  t'ldin  ti.i'  ^ijniit,  and  ')  from 
the  tail.  The  ra \  >  roinjMi>iii^  lijchi  ;irr  i;r. .ad.  and  tln'  transverse 
artirnlatinns  arc  nniui-rnus.  Tlv  anal  iin  i^  in-crled  '2;^  inehe.s  from 
tlie  l)a>e  nf  tin*  c-indal  tin.  'rh<'  aritrrinr  rays  are  Ion-",  and  hitiuvated 
at  tlirii-('xrr<'niiti.'>,  l»nt  the  sueer<lin"^  uii--.>  dirr«\^-e  ra|.idlv  in  ]*-iiuth, 
i;"ivin!4- a  sh  inKr  ai^d  j'ninted  <  liaract*  r  to  iIa.'  tin.  Tlie  number  of 
ra\'.s  is  ujiceriain,  hut.  the\  sfcni  to  h;i\el>ern  nni  iV'Wer  tliau  14: 
oi-  L").      The  dor.<al  is  tlie  most  remote  of  all  the  tins,  it-^  origin  being 
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only  2  inches  from  the  commencement  of  the  tail  ^This  backward 
position  of  the  dorsal  fin  is  a  feature  found  in  all  the  Aapidorhynchi, 
but  in  the  species  under  description  it  obtains  its  maximum  eccen- 
tricity. The  scales  are  for  the  most  part  exposed  on  their  under- 
surface.  The  principal  series,  or  that  traversing  the  middle  of  the 
flank,  is  composed  of  scales  about  half  an  inch  in  depth.  This  is 
succeeded  above  and  below  by  several  series  of  much  smaller  dimen- 
sion&  The  substance  of  all  the  scales  is  thinner  than  in  any  of  the 
oolitic  species,  and  the  articulating  rib  on  the  inner  face  is  less 
prominent  The  outer  surfi^ice  of  the  scales,  with  the  exception  of 
those  along  the  back  of  the  fish,  is  smooth  and  devoid  of  ornament. 
The  dorsal  series,  however,  is  characterised  by  strongly  marked 
crests  of  enamel,  arranged  in  continuous  lines  in  the  longitudinal 
direction  of  the  scales.  These  ridges  are  most  prominent  in  front  of 
the  dorsal  fin.  The  tail  is  slender  and  deeply  forked,  forming  an 
appropriate  finish  to  the  graceful  outlines  of  this,  one  of  the  most 
elegant  denizens  of  the  waters  in  which  it  lived. 

Locality. — ^The  Dorchester  Museum  possesses  two  specimens  of 
this  rare  fish,  procured  by  Mr.  Wilcox,  of  Swanage,  from  the  quarries 
of  Purbeck  stone  in  that  vicinity.  I  have  named  it  in  compliment 
to  the  Rev.  Osmund  Fisher,  owing  to  whose  exertions  the  town  of 
Dorchester  is  in  possession  of  a  very  thriving  museum,  and  tlirough 
whose  kindness  I  have  had  the  opportunity  of  examining  all  the 
valuable  materials  in  that  depository. 


Explanation  of  Plate. 


Fig.  1.  Aspidorhynchus  Fisheri,  size  of  nature. 
Fig.  2.  Dorsal  scales,  magnified. 

P.  DE  M.  Grey  Eoerton. 
June  1853. 


bbit:- 


jiii,:i;ji:iTi  i;i 


a  was  named  tj  Mr  K'v.--"  ..-•;"     f'.-i-.-       ■_-    ■.-.,  :    .1 
|iment  to  tlie  dl-icrvTir^T    "-.■-.  i.-  -  .  -i.-.--         ..■:••-  :'..  : 

i  yet  l*:a  ^-:.':.L-L^'.  I  :>■:"-:  -r-'-.  '  i.  t'.  t.. :  ■  - 
B  subject  for  tbis  I«*2i'i%.  Z-  i-  i^t  :  -  -  - -. .  -  ■  --,<.■' 
tenus;  the  larjesi  vf  i".  •-.^  -i-^. .".-'.  ■..■--  ■'  ..■  .  -  - 
Ming  2  inches  in  lenL-.Ji.  1:  U  rT-.iTi.i-  -  ..-.  :  _■  -  -  ,:•_. 
md  great  solidity  of  tht  s-x^iep-.  T":  ■:  ■*-r..:i^:  I  ■;  -  —  -r  -  - 1 
iprraentatioD  ia  not  eo  'y.::jj ^t:.*  :■.•  •■:.■:  -..--■  ■  .-  -.-■-- 
est  idea  of  the  fonn  and  ch&T'-T.rz-  .:'  -.  -  '.  -a  .  -  .  -,-.;  -■ 
s  wliicb  are  for  the  m'j-t  par:  e.:!,^.-  :r_-;.rr,  .-  .-:.  -.-.-..- 
fc)t.lier  examples.  It  difftui  rfciLtrka-.^y  :V.r;,  -..  ^  -..^-  .  ■  .  _ 
U'/o^jAori  in  tbe  thick  and  .sb'jri-EJrt  [r'.;.'.r-.l  :.-    :'  --.>  ■-.-.,-.■ 

\  it  contrasts  stron^'Iy  whi.  ■l\a  i-'.-^-.:-:      .■    :.^-     - 

I  of  Count  Miiiisttr— ii.r    -:;.-;i---.  ,-^-  ... 

j^^The  head  measures  ratbt:r  U—  t';.^.:^    .■.--"-'-  '< 

I  u  kboot  equal  to  the  lar;:.--.'  d;;::j,-'*:r  ■■■: 

t  and  the  gape  widi;.     Th-  lon^:, 

I  are  smooth  and  lastrouij, 

jT^^Miratua  are  more  or  lfc,,s 

B  running  parallel 

I  of  the  lower 

e  punctures 

liwith 


BBinSII   F08B1L8. 

a  single  row  of  smuotli  thidc-»el  vllliform  teeth.  Tbew  tue  well 
BCOQ  in  the  t!iilnr(^l  rejirettentntion  of  a  detadied  head  (fig.  2  of  the 
Pliite).  The  pre-ojtareuJmn  is  more  uneven  superficially  than  the 
aasooiated  honca,  the  undalatiooH  iMicoiuing  very  strongly  marked 
a9  they  approiu'li  the  i»o«tcrior  margin,  which,  however,  ia  not  in- 
e'wxl-  Tlie  0{K)rculum  is  triangular,  the  apex  directed  dow-nwaida ; 
Uie  suh-operuiilura  is  nearly  aa  large  as  the  operculum,  and  hoth  are 
traversed  by  indistinct  concentric  lines  uf  growth.  Tliu  sailea 
convoying  tJic  muooux  duct  arc  qiindrdut«ral  in  ihe  anterior  and 
middle  parts  of  tlie  body,  hut  sis  they  approach  the  tail  the  posterior 
angles  are  bevelled  off,  and  the  long  diameter  of  the  scales  gradually 
reduced  until  they  assume  the  lozcugo  form.  The  canal  is  unusaally 
large,  and  it.-*  wiunw  is  prominently  raised  above  the  sur&ce  of  the 
scales-  The  aperluren  are  for  llie  most  pail  in  notches  at  the  poste- 
rior margins,  but  oocasionally  tliere  is,  in  addition,  an  orifice  in  the 
centre  of  tlio  ncale.  The  scales  immediately  below  tlie  latond  lino 
•re  the  largest,  and  aro  alao  quiulningular.  Those  below  tliiti  series, 
l«o  tliose  above  the  lateral  line,  diminiuh  itipidly  in  size,  and 

g4l  the  same  ratv  their  angular  outline.  The  aurfiu.'es  of  all  the 
a  are  perfectly  smooth,  and  invested  with  a  dense  covering  of 
ganoine.  The  fret:  margius  of  the  larger  scales  are  jirmed  with 
two  or  three  sharp  cusps,  but  in  the  smaller  scales  these  are  either 
reduced  to  a  single  point  or  are  altogether  absent  The  fina  are 
mutilated  in  all  the  8pecimen&  The  pectoral  &Da  appear  to  have 
l)eeTi  broiid,  and  to  havf  vonUinei!  wi  less  than  \(y  i-ays.  The 
position  of  the  dorsal  fin  in  rather  riininte.  The  venti'ols  are  small, 
and  are  placed  about  the  middle  of  the  body  ;  the  anal  fin  is  about 
the  dimensions  of  the  dorsal  fin,  and  is  situated  nearer  to  the 
ventrala  than  to  the  tail.  The  latter  fin  is  not  preserved  in  any  of 
the  specimens. 

Locality. — All  the  specimens  yet  Jisouvered  of  this  and  the  two 
following  species  of  fossil  fish,  where  ioiuid  by  Mr.  Higgins  in  a 
single  block  of  Gotham  marble  from  tJie  lower  lijis  of  Aiist  Passage 
There  sire  not  less  than  14  or  1.)  individuals  all  grouped  together 
in  a  matrix  not  larger  than  the  jilate  which  accompanies  this 
description.  Owing  to  the  liberality  uf  tlie  di.scoverer,  specimens 
of  this  species  are  in  the  collections  uf  the  Bristol  Institute,  the 
Rev.  P.  B.  Bi-odie,  the  Earl  of  EnniskiUeu,  and  my  own ;  and  I  am 
indebted  to  him  and  the  other  possessors  for  the  loan  of  their 
ipecimena  for  the  purpose  of  comparison  and  desci-iption. 
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Plate  VII.    Fig.  6— 8* 

Pholidophortis  nitidus.     Sp.  Nov. 

Description. — Associated  with  the  preceding  group  of  fish,  two 
specimens  were  found,  which  although  very  imperfect,  incontestably 
constitute  a  new  and  distinct  species  o£  Pholidophorus.  Among 
the  numerous  members  of  this  overcharged  genus,  many  of  which 
are  remarkable  for  graceful  forms  and  proportions,  none  can  vie 
with  the  subject  of  this  memoir  for  symmetry  and  el^ance.  As 
compared  with  Pholidophoru8  Higginai,  the  head  is  smaller,  the 
body  more  slender,  and  the  shape  and  proportions  of  the  scales 
dissimilar.  The  imperfection  of  the  specimens  precludes  a  very  de- 
tailed description  of  the  species,  at  the  same  time  enough  remains 
to  establish  specific  characters  which  may  be  safely  relied  on.  One 
specimen,  belonging  to  the  Bristol  Institution,  shows  the  impression 
of  a  portion  of  the  head  and  the  opercidar  apparatua  It  was 
evidently  small  in  relation  to  the  body,  and  the  surface  of  the  bones 
was  smooth  and  highly  polished.  The  other  specimen,  of  which  a  re- 
presentation is  given  double  the  natural  size,  belongs  to  Mr.  Higgina. 
It  shows  the  greater  part  of  the  trunk,  together  with  the  dorsal 
and  one  ventral  fin.  These  are  situated  opposite  each  other,  and 
are  composed  of  a  small  number  of  fine  fin  raya  The  scales  are 
beautifully  preserved,  without  either  dislocation  or  firacture,  and 
present  the  following  characters.  The  principal  series,  or  that 
constituting  the  lateral  line,  contains  the  largest  scales.  They  are 
oblong  in  form,  being  considerably  higher  than  they  are  wide.  The 
posterior  angles  are  slightly  rounded.  The  central  area  of  each 
scale  is  traversed  by  a  ridge  indicating  the  course  of  the  mucous 
tube,  and  in  addition  to  the  notch  at  the  posterior  margin  for  the 
exudation  of  the  lubricating  secretion,  there  is  also  on  each  scale  a 
foramen  on  the  upper  margin  of  the  tube  (Plate  7.  fig.  7.)  The  row 
of  scales  immediately  below  the  lateral  line  is  next  in  importance. 
In  this  set  the  vertical  diameter  is  much  reduced,  and  in  the  suc- 
ceeding rows,  about  four  in  number,  this  diminution  is  progressive, 
the  scales  in  the  vicinity  of  the  ventral  fins  being  nearly  equilateral. 
Above  the  lateral  line  one  row  of  large  scales  occurs,  and  this  is 
succeeded  by  four  or  five  rows  in  which  not  only  are  the  dimensions 
exceedingly  reduced,  but  the  posterior  margins,  by  the  elongation 
of  the  lower  angles,  assume  the  lozenge  form.  They  are  all  liighly 
lustrous,  and  the  only  iiTCgularities  of  surfiice  discemable  with  a 
pocket  lens  are  the  concentric  undulations  recording  the  successive 
growths  of  the  scales. 

[VIII.  vii.]  8  H  2 
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Locality. — Theae   gpedmena  were  found  in   the  same  Mock  of 
Cotliftm  marble  atAust  as  those  ileHcril^in  the  preoeding  memoir. 


PtATEVII.     Fig.  9— 12. 

tEQHOSOtOS.     Gen.  Nov. 
[Ocniu  LEGKOKOTUS  {Ktyrw.  >  friiigc  twra;  tbc  hack>  Eaektoii.   (Sub-kingdom 
Vcnebntt*.      Clu«  rupci.       (Irdcr   Oosiolrpidati.      Familj  r<«pidoftci      fiub-bmlly 
LrpidiKtei  homoccrcL}     Donol  fin  extending:  tnun  the  napi  lo  ihc  tall ;  leMb  oOOiCBL] 


Dftcripti&ti. — Tlie  sunie  block  of  Cotliain  marble  which  eoa- 
t«Jn«d  the  two  precediii);  species,  yielded  also  the  curious  little  Sub 
represented  in  the  accompanying  plate  (fig.  9.),  of  twice  the  natural 
eiee.  The  head  and  detached  jaw,  of  which  eahu-ged  views  are 
given  at  figa.  10.  and  II.,  prubnUy  belonged  to  the  same  ape^^ies, 
at  all  events  they  differ  entirely  from  the  characters  oi Pholido- 
jihoTita,  the  only  other  genus  associated  with  them.  It  is  not 
without  Home  hesitation  that  I  have  ventured  on  the  slender  evi- 
clenct<  ulTorded  hy  a  mutilated  specimen,  and  a  few  fragments  to 
e«ta)>liith  a  new  geiiu-s  ;  and  J  should  not  havo  done  so,  could  I  by 
any  licence  of  interpretation  of  the  characters  of  genera  already 
acknowledged  liave  i-eferred  this  tiah  to  any  one  of  them.  The 
dorsal  fin  ia  a  feature  of  such  paramount  importance,  that  it  cannot 
hv  disM^rded  ;  and  the  peculiarities  of  this  organ  in  the  subject 
beltiif  iiSj  nre  (jiiite  iiTccuuikMiile  with  ;itiy  yc-nus  hitherto  liis- 
covered.  It  commences  immediately  behind  the  nape  and  extends 
nearly  to  the  tail,  and  contains  about  30  rays  all  supported  on 
strong  perpendicular  interapophyses.  Six  or  seven  of  the  anterior 
rays  are  single  spines,  rather  arilied  and  shorter  then  the  succeed- 
ing rays-  Tlie  latter  are  thicker  than  the  anterior  ones,  and 
although  single  for  some  distance  from  the  body,  are  subdivided 
at  their  extremities  and  traversed  by  transverse  articulations  at 
rather  distant  intervals.  The  nearest  apjtroach  to  this  construction 
of  the  dorsal  fin  is  found  in  the  Sauroid  genus  J/acro^eTnius,  but  in 
other  respects  Legnoiwtua  resembles  a  PholidopJtorus,  or  still  more 
nearly  the  genus  Notagogus.  The  former  has  a  small  single  fin  on 
centre  of  the  back,  the  latter  has  a  double  doi-sal  fin ;  features  quite 
sufficient  to  distinguish  them  from  the  subject  before  us.  The  fish 
measures  1^  inch  from  the  insertion  of  the  pectoral  fin  to  the  base 
of  the  tail,  and  -^  of  an  inch  in  depth.  The  dorsal  fin  occupies  an 
inch  of  the  back,  and  the  and  fin  is  nearly  an  inch  distant  from 
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the  pectoral  fin.  These  fins  are  both  small^  and  the  rays  continue 
the  greatest  part  of  their  length  without  subdivision ;  they  are, 
however,  fimbriated  at  their  extremities.  The  scales  are  very  thick 
and  solid,  and  of  variable  and  rather  irregular  forms.  The  ganoid 
investment  is  very  dense  and  lustrous.  The  posterior  margins  are 
coarsely  serrated.  A  large  fiilcral  scale  occupies  the  base  of  the 
upper  lobe  of  xihe  tail.  The  latter  organ  is  mutilated,  but  it  is 
probable  fi:om  what  remains,  that  it  was  blunted  in  form,  or  at  all 
events  not  deeply  forked.  The  lateral  line  is  nearly  horizontal. 
The  head  figured  as  probably  appertaining  to  this  fish  shows  the 
operculum  and  the  lower  jaw.  The  former  is  characterized  by  a 
rough  pattern  of  flattened  tubercles  of  enamel,  very  different  in 
this  respect,  as  also  in  form,  from  the  corresponding  part  in  the 
genus  Pholidophorua.  The  lower  jaw  is  strong,  and  armed  with  a 
single  row  of  stout  incurved  teeth,  in  the  form  of  elongated  cones, 
with  rather  blimt  points,  not  unlike  the  outer  row  of  teeth  of  some 
of  the  more  slender  toothed  Lepidoti  or  jEchmod/L  They  are  well 
seen  in  a  detached  jaw  represented  at  fig.  11  of  the  plate.  On 
comparing  this  figure  with  the  Pholidophorua  head  (fig.  2.),  the 
difference  of  the  dentition  of  the  two  genera  is  easily  appreciated. 

Locality, — Thi&  Ichthyolite  was  discovered  by  Edmund  Thomas 
Higgins,  Esq.,  at  Aust,  in.  the  same  block  of  Gotham  marble  which 
contained  the  two  species  oi  Pholidophorua  figured  on  the  same 
plate.  It  is  in  his  possession,  and  I  am  indebted  to  his  liberality 
for  the  opportunity  afforded  me  of  making  it  available  for  tliis 
Decade. 


EXTLANATION  OF  PlATE. 


Fig.  1.  Pholidophorus  Iligginsi,  size  of  nature. 
Fig.  2.  Head  of  dilto  enlarged,  t"wice  the  size  of  nature. 
Figs.  3.  4.  5.  Scales  of  ditto,  4  times  the  size  of  nature. 
Fig.  6.  Pholidophorus  nitidus,  twice  the  size  of  nature. 
Figs.  7.  8.  Scales  of  ditto,  4  times  the  size  of  nature. 
Fig.  9.  Legnonotus  Cothamensis,  twice  the  size  of  nature. 
Fig.  10.  Head  of  ditto  ditto  ditto. 

Fig.  11.  Lower  jaw  of  ditto  ditto  ditto. 

Fig.  12.  Scale  of  ditto,  4  times  the  size  of  nature. 

P.  DE  M.  Grey  Egerton. 
July  7, 1853. 
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Decade  VIII.    Plate  VIII. 


PT7CH0LfiPIS    CUBTUS. 


[Genus  PTYCHOLB  PIS.  Aoassiz.  (Sub  kingdom  Vertebrata.  Class  Pisces.  Order 
GoniolepidotL  Family  Sauroidei.  Sub-family  Sauroidei  homocercL  Ist  Group.  Tail 
forked.)  Scales  thick,  elongated,  plicated  transversely  on  the  base,  and  deeply  furrowed 
longitudinally;  under-surface  smooth,  and  devoid  of  rib;  pectoral  fins  pointed;  dorsal 
fln  opposite  the  ventral  fins  ;  anal  fin  remote.] 

Ptycholepis  curtus,  Sp.  Nov. 

Descnption, — The  becautiful  little  specimen  figured  in  the  plate 
accompanying  this  description  affords  another  proof  (were  further 
evidence  requisite)  of  the  value  of  dermal  chai'acters  in  the  deter- 
mination of  fossil  fishes,  more  especially  those  of  the  secondary 
formations,  where  the  internal  skeleton  is  so  rarely  preserved.  Were 
a  mere  outline  of  the  fish  before  us  submitted  even  to  Professor 
Agassiz  himself,  I  very  much  doubt  whether  he  would  recognize  or 
acknowledge  in  it  a  species  of  his  genus  PtychohjnSy  so  little  do  its 
short  and  thickened  proj^ortions  resemble  the  slim,  elegant  forms 
of  the  Sauroid  family  in  general,  or  correspond  with  the  known 
species  of  its  own  genus  ;  and  yet  the  inspection  of  a  single  scale, 
or  even  a  fragment  of  one,  would  at  once  reveal  to  him  its  true 
generic  affinity.  Tlie  fish  has  retained  i^s  natural  form  without 
distortion  of  the  body  or  dislocation  of  its  parts.  The  pectoral, 
ventral,  and  a  portion  of  the  caudal  fin  are  wanting ;  with  these  ex- 
ceptions, it  is  in  perfect  preservation.  The  length  from  the  nose  to 
the  insei-tion  of  the  tail  is  4^  inches,  of  this  measurement  the  head 
occupies  nearly  1 1  inches,  more  than  a  third  of  the  entire  length 
In  Ptyclwhpis  BollciisiSy  the  head  measures  only  a  fourth  of  the 
total  length.  Tlie  deptli  of  the  body  at  the  dorsal  fin  is  l-j'-jj^  inches. 
These  proportions  serve  to  distinguish  this  from  the  previously 
known  species;  they  are,  however,  associated  with  other  distinctive 
features  to  be  mentioned  in  the  sequel.  The  head,  us  noticed  above, 
is  large ;  the  outline  forms  a  very  regular  isosceles  triangle.  The 
[viii.  viiL]  8  I 
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orbit  is  of  in<Ml<;rat«  taza,  ftiid  ]il»«e<1  ia  h  forwiiri]  poeition.  IHiO 
BDout  is  thickvnoil  AticI  rounded  at  its  extremity.  The  mouth  u 
larg*-,  aiid  cn]uili)u  upfiareiitly  of  great  diAteiition.  The  operrulum  is 
quiulri  lateral,  and  the  i*ub-oporculum  triangular.  The  line  of  junction 
between  them  niiin  obliquely  iipWHniK  Hud  backwards  The  pos- 
terior border  of  these  lion«a  in  nearly  iierpeudiimlar.  AH  the  vraniftl 
boned  and  their  appendages  are  highly  ornamented  by  deep  grooves, 
arranged  in  a  variety  of  elegant  pntttms.  On  the  upper  part  of  iha 
head  they  are  groujR-d  longitudiiiully,  running  in  sinuous,  and 
Hometimes  inosculating  lineA,  fi-oin  the  occiput  to  tbf;  snout  On 
eitlier  side  the  latter,  they  are  retroflexed  with  a  sigmoid  cair\-e, 
exactly  resembling  the  common  tnttoc  pattern  on  the  aJte  of  a  New 
2!GaIander's  nose.  On  the  prtninxi  llnry  bone  they  arc  parallel  to  ita 
lower  margin,  «nd  on  the  lowyr  jaw  tlwy  nin  ol>ii<jut;ly  downward* 
and  backwards.  The  opercular  bones  ai*  less  deeply  sculptured, 
and  the  furrows  are  more  distant.  On  the  posterior  angles  tliey 
bcooine  uliiiast  obsolete,  The  scales  (with  the  exception  of  a  few 
immediately  behind  the  thoracic  ftwli)  (Plate  viii.  fig.  2,)  are  long  and 
narrow.  The  base  of  each  is  marked  by  three  or  four  distinct  bara 
The  surface  of  each  scale  behind  the  base  is  cut  by  two  (or  Bometimes 
morw)  grooves,  always  varjing  in  length,  but  rarely  extending  to 
the  posterior  edge  of  the  scale,  wliich  is  deeply  notched.  They  are 
all  iaonuted  with  a  thick  and  lustrous  coat  of  ganoine  The  an- 
^~~'^~~"  of  the  dorsal  fin  is  equidistant  from  the  nose  and 
iwment  of  the  tail.  Tlie  fin  it.'^lf  is  modemt-ely  long, 
and  contains  22  rays.  Of  these  the  sixth  and  seventh  from  the 
front  seem  to  be  the  longest.  The  transverse  articulations  of  the 
raya  are  very  fi-equent  near  the  base,  but  become  more  and  more 
distant.  After  the  fourth  articulation  the  rays  are  grooved,  hut 
they  do  not  dichotomise,  so  far  as  the  fin  is  preserved  in  the  specimen. 
It  is  devoid  of  fulcral  scales.  The  base  of  the  pectoral  fin  is  all  that 
remains  of  this  organ.  The  anterior  rays  are  disproportionately 
strong.  The  ventral  fins  are  deficient,  but  they  seem  from  the 
impression  on  the  shale  to  have  been  small.  Tbey  are  ineerted 
below  the  lunder  part  of  the  dorsal  fin.  The  anal  fin  is  small,  and 
very  distal  in  position.  Its  binder  rays  almost  reach  the  tail  The 
latter  is  of  moderate  sizCj  and  forked.  It  has  a  strong  fringe  of 
oblique  rays  along  its  upper  margin,  and  a  similar  one,  though 
finer,  protects  the  lower  edge.  A  few  of  the  terminal  vertebrte 
of  the  column  are  preserved.  Tbey  diminish  gradually  in  size, 
and  terminate  at  the  commencement  of  the  upper  lobe  of  the 
caudal  fin. 
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Affinities. — The  dermal  characters  of  this  species  associate  it  very 
doselj  with  Ptyckdepia  BoUerms  ;  the  individual  scales,  however, 
are  proportionately  longer  and  narrower,  and  differ  in  the  arrange- 
ment of  the  sculpture.  I  have  evidence  of  a  third  species  occurring 
with  the  two  former,  in  the  lias  of  Lyme  Begis,  in  which  the  scales 
are  still  more  elongated ;  but  the  subject  of  the  present  memoir  is 
easily  distinguished  from  the  other  members  of  the  genus,  by  the 
striUng  proportions  of  the  fish  described  above. 

Localities. — The  only  specimen  I  have  seen  of  this  species  was 
found  in  the  lias  beds,  between  Lyme  Begis  and  CharmoutL  It  is 
the  property  of  Mr.  Beccles,  of  St.  Leonards-on-Sea,  to  whom  I  am 
indebt^  for  permission  to  figure  and  describe  it. 


Explanation  of  Plate. 


Fig.  1.  Ptjcholepis  cnrtus,  sixe  of  nature. 
Fig:  2,  3.  Scales  magnifiecL 

P.  DE  M.  Grey  Egerton. 
May  1853. 
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Decade  VIIL    Plate  IX. 


OZTOVATHUS.     Gen.  Noy. 

[Geaas  OXTGNATHUS.  Eoertox.  (Sub-kingdom  Vertebrata.  Class  Pisces. 
Order  Goniolepidoti.  Family  Saoroidel  Sub-family  Saoroidei  homocerci.  1st  Group. 
Tiiil  forked.)  Body  elongated ;  head  pointed  ;  jaws  furnished  with  numerous  small  in- 
curved teethf  intermixed  with  larger  ones  ;  scales  thick,  small,  rhomboidal,  and  covered 
with  sinuous  longitudinal  furrows ;  pectoral  fins  short  and  broad  ;  ventral  fins  large  ; 
anal  fin  small] 

OxygAaikui  ornatus,  Sp.  Nov. 

Description. — This  fish  has  so  many  striking  peculiarities,  that  it 
has  been  necessary  to  create  a  new  generic  title  for  its  designation. 
The  slender  lanceolate  form  of  the  body  resembles  some  species  of 
Eugnathus,  the  characters  of  the  teeth  and  jaws  approach  those  of 
Sauropsisy  while  the  peculiar  ornamentation  of  the  scales  can  only 
be  compared  to  that  found  in  the  heterocerque  genus,  Acrolepis. 
The  combination  of  these  characters,  and  the  addition  of  others  not 
found  in  the  above  cited  genera,  establish  the  propriety  of  selecting 
for  this  form  a  new  generic  appeUation.  The  specimen  measures 
9^  inches,  from  the  snout  to  the  base  of  the  caudal  fin,  of  which  the 
head  occupies  3  inches.  The  greatest  depth  of  the  body  was  probably 
not  more  than  2  inches,  but  the  attitude  of  the  fish  is  such  that  this 
measurement  cannot  be  ascertained  with  precision.  Tliis,  however, 
is  clear,  that  the  deepest  part  was  immediately  behind  the  nape, 
from  which  point  the  body  gradually  tapers  to  the  tail  The  dorsal 
and  caudal  fins  are  both  absent.  The  form  of  the  head  is  more 
pointed  than  in  any  of  the  Sauroid  genera,  except  those  with  elon- 
gated muzzles,  such  as  Aspidorhynchus,  Bclonostomxis,  and  Saur- 
ichthys.  In  consequence  of  the  extreme  tenuity  of  the  bones  of  the 
head  few  are  preserved  entire,  with  the  exception  of  the  dentigerous 
bones,  and  the  hyoid  and  branchiostegous  apparatus.  These  are 
all  covered  with  a  surface  ornament,  composed  of  fine  vermicular 
plaits  of  enamel,  arranged  for  the  most  part  in  longitudinal  direc- 
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iiOD&  This  TomiiAut  of  (me  of  tlin  opercular  bones  shown  that  this 
pattern  iid  not  extend  to  llionA  Imnes;  they  RCero,  bowcver,  to 
have  tieen  covered  with  &  fine  and  rattier  mdistioct  granulKtJou, 
intcrmixofl  with  raised  lines,  rnaning  pamllel  to  the  ]Kisterior  margin 
of  th«  ftnp.  Tlie  t«etli  uru  DiimerouH  in  both  jrvb.  Tlie  lurgcr  ones 
are  conical,  aharp,  an<l  hfH>ke«l  at  the  extremity.  The  finialler  once 
are  of  the  uime  form,  and  fill  up  the  irregular  intempaces  between 
the  larger  oDe«.  They  Uigrthcr  form  a  single  r.'W,  fringing  the 
margins  of  the  moiiUi.  Tim  syniphiftLii  of  tho  lower  jhw  ia  remarkably 
acute.  The  bmnchioHtegonH  rays  arc  beautifully  displayed,  occu- 
pying the  angle  between  the  jawa.  There  appear  to  have  been 
about,  twnilve  on  either  side.  The  pectoral  fins  arc  composed  of  a 
series  of  flattened  rayi*,  alwjut  Uiirty  in  nuiubtr.  Thuy  are  devoid 
of  trnnsveiae  artieulationR,  but  dichotomiiu  when  near  their  ex> 
tremiUui.  The  vanti-al  fioa  arc  xituate  nearer  to  the  anal  tJiaa  to 
the  pecttiral  fl«&  Tlicy  arc  Kmallcr  than  the  latter,  although  larger 
than  the  corresponding  orgatw  in  the  allied  gi^nera.  They  coiitalii, 
in  addition  to  tlireo  or  four  small  marginal  appendages,  about  24 
raya  Theae  «r«  rounded,  liave  frequent  trans^-crsc  nrtieulations,  and 
bifurcate  at  Uieir  extruuuties.  Thv  anal  fin  is  Bhort  and  Hinall  It 
occupies  a  position  midway  between  the  anterior  insertion  of  Ihe 
Ycntral  fins,  and  the  commencement  of  the  tail.  It  contains  16  or 
J  8  rays  of  similar  character  to  those  composing  the  ventral  Sua. 
The  scales  are  HDiatl,  and  very  numerous.  They  vary  in  fana  Ut4 
size,  on  different  part**  of  the  body,  but  they  all  correspond  in  tlie 
character  and  distinctness  of  the  surface  ornament.  This  consists 
of  elevated  ridges  of  enamel,  arranged  for  the  moat  part  in  longi- 
tudinal directions,  in  reference  to  the  outline  of  the  fish,  but 
obliquely  as  regards  the  individual  scales.  On  the  nape  a  few 
granulations  are  interspersed  with  the  ridges.  The  latter,  however, 
predominate  in  all  otlier  regions  of  the  body.  The  scales  near  the 
tail  are  thicker  than  those  on  other  jiortions  of  the  trunk,  and  the 
ornament  more  coarse.  Each  scale  has  a  thick  rib  on  its  under 
surface,  which  locks  in  reciprocally  with  that  of  the  adjoining  scale,, 
and  secures  the  continuity  of  the  scries  against  accidental  die- 
location. 

Affinities. — The  character  of  the  scales  alluded  to  above  marks 
out  the  genus  Oxygnathus,  as  distinct  from  all  others.  The  only 
approach  to  it  is  in  the  geims  Acrolepis,  but  (in  addition  to  the 
latter  being  aheterocerque  fish,  which  alone  woxdd  forbid  the  union,) 
tlie  differences  in  the  form  of  the  scales,  and  the  arrangement  of  the 
sculpture,  sufiiciently  distinguish  it  from  that  genua     A  slight  r&< 
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semblance  may,  perhaps,  be  traced  between  these  scales  and  those 
oiGyrolepis;  but,  here  again,  we  have  probably  a  heterocerqne  fish, 
it  b^ng  restricted  to  beds  older  than  the  lias.  As  compared  with 
the  Liassic  Sauroid  genera,  already  described,  this  fish  differs  from 
them  all,  nor  can  it  be  ascribed  to  any  of  those  genera  named,  but 
not  yet  described,  idz.,  Thrissonotxia^  Centrolepis,  Fndactis,  or 
Coamolepis. 

Locality, — The  figure  and  description  are  taken  from  a  specimen 
in  the  collection  of  the  Earl  of  Enniskillen,  found  in  the  lias  at 
Lyme  Regis. 


Explanation  of  Plate. 


Fig.  1.  Oxygiiathos  ornatns,  size  of  nature. 
Fig.  2,  3,  4.  Scales  of  ditto,  magnified. 

P.  DE  M.  Grey  Egerton. 
May  1853. 
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Decade  VIIL    Plate  X. 


PTCKODUS    LIASSICnS. 

[Geaus  PYCNODUS.  Aoassiz.  (Sub-kingdom  Vertebrata.  Class  Pisces.  Order 
GoiiolepidotL  Family  Pjcnodontidae.)  Body  short,  deep,  and  adpressed  ;  three  or  five 
rows  of  smooth,  flattened,  oblong,  tritoral  teeth,  on  each  ramus  of  the  lower  jaw  ;  five 
rows  of  similar  teeth  on  the  vomer ;  incisive  teeth  in  both  jaws.] 

Pycnodus  liassicusj  Sr.  Nov. 

Description. — The  announcement  of  the  occurrence  of  fishes 
belonging  to  the  family  Pycnodontidce,  in  the  lias  of  Qreat  Britain 
nnd  Wurtemberg,  recently  made  in  a  memoir  read  at  the  Geological 
Society,*  has  been  quickly  followed  up  by  the  discovery  of  a  true 
Pycnodus,  fi"om  the  same  formation.  This  interesting  specimen  was 
brought  to  light  during  the  operation  of  transferring  the  fine  collec- 
tion of  fossil  fishes  in  the  British  Museum,  from  the  cases  in  Room  6, 
to  their  new  position  in  Room  2.  It  is  supposed  to  have  been 
derived  from  the  lias  of  Barrow-on-Soar,  and,  although  far  from 
perfect,  is,  nevertheless,  sufliciently  so  to  leave  no  doubt  as  to  its 
natural  aifinities.  In  referring  it  to  the  genus  Pycnodus,  I  have 
been  guided  mainly  by  the  characters  of  the  dentary  apparatus. 
The  general  contour  of  the  body  has  more  resemblance  to  a  Microdon, 
or  a  Gyrodus,  and  wants  the  elongated  caudal  pedicle  of  the  typical 
Pycnodi  ;  but  the  characters  of  the  teeth  are  so  decisive,  that  I  have 
no  hesitation  in  referring  it  to  the  latter  genus.  The  specimen 
figured  in  the  plate  measures  fi'om  the  sjTnphisis  of  the  lower  jaw 
to  the  commencement  of  the  tail,  4  inches.  The  greatest  depth, 
following  the  direction  of  the  dorso- ventral  series  of  scales,  is  3^ 
inches.  The  anterior  portion  of  the  trunk  is  highly  vaulted;  the 
summit  of  the  nape  being  nearly  1  inch  higher  than  the  occiput. 
The  frontal  and  facial  line  is  straight,  and  steeply  inclined.  The 
lower  jaw  is  unusually  large  (fully  1  inch  in  length),  and  renders 

*  Quarterly  Journal  of  GeoL  Soc»  1853,  page  276. 
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Urn  pngBBllilo  diaracter  very  dcadvJ.  Tlie  orlnt  w  sitaiitvd  In  m 
U^andTRy  ronninl  position.  The  npjter  Umb  of  ilw  operculum 
ia  uariy  honzonlal ;  the  posterior  margin  utopM  dowDWvrds  asd 
forwwda,  in  rui  easy  cmre.  The  pn-operculnia  is  Iiigli  and  narrow. 
Wherever  tlie  suHaoe  of  the  craniAl  bono  is  jitviwrred.  il  is  crnrored 
with  small  flattciu'd  f^mnulvs,  <ii^tinct  from  ejieh  other,  and  not 
grotipetl  in  riuliating  or  other  piitberuH.  The  anterior  or  incisive 
teeth  are  elongated  cane§,  ulightly  flnttL'nc-J  at  the  apiees  ;  0*9 
Micceeding  t«etb  iut>  ahorter  aad  Jtroudcr.  Tlic  outer  row  only  is 
viublti,  and  them  Win^  oom[>9irat)Vely  small,  we  may  condude  from 
Uie  getieral  rule  apiilicuble  to  tiiim  gem»,  that  earh  ramus  had  five 
rows  of  t«eth,  those  compriw^J  in  the  second  row  being  connderably 
larger  than  the  remainder.  One  large  tritor  in  seen  in  a  position 
which  indicates  that  it  l)cIou;;e<l  to  the  central  or  principal  row  of 
the  voutej-ine  t«i<th.  Secerril  smallt-r  ones  scattered  about  may  iiave 
belonged  to  tlie  Uteral  serien,  of  which  there  were  probably  two 
on  either  side  of  the  central  one.  Tlic  form  of  nil  tlw-gc  teeth  is 
taoro  or  less  oblong,  and  the  crowns  are  Kmuotli,  devoiil  alike  of 
tlie  iuequnJitius  of  the  Micro/Ion  teeth,  and  the  rugosities  of  the 
OjfTOfli.  TIte  donwl  ami  oiiol  iina  are  large,  and  opposed  to  each 
other.  Tlie  former  has  30  rays,  the  latter  about  io.  Thexe  aiv  all 
articuktuJ  to  dilated  extremities  of  etronfj  interajiopiiyseal  ossclets. 
The  'rays  are  single  at  first.  Itut  tljcy  soon  didiotomiKe,  and  ai-e 
marked  by  very  closely  arranged  trnnsveree  articulations.  Tba 
course  of  the  spinal  column  is  nearly  straiglit.  nnd  does  not  eoineidd 
■with  the  arched  form  of  the  dorsal  outline.  Tlie  verteliml  centra 
were  cartilaginous,  but  tlic  apophyses  strong  nnd  bony.  The  scales 
are  much  mutilated.  Those  of  the  nuchal  region  are  the  largest 
The  impression  left  on  the  stone  proves  them  to  have  been  oma^ 
mented  with  diverging  curveil  lines  of  small  tubercles,  sweeping 
downwards  and  outwards  from  the  central  area  of  each  scale.  The 
succeeding  scales  below  are  of  smaller  dimensions,  but  Uiey  all 
partake  of  the  high  narrow  character  so  generally  prevailing  in  thia 
family.  They  are  covered  with  small  flattened  tubercles,  similar  to 
those  found  on  the  bones  of  the  head.  No  evidence  remains  of  the 
form  or  position  of  the  pectoral  or  ventral  tins.  It  has  been  statecf 
above  that  the  form  of  this  fish  ditfers  from  that  recognized  ^as 
typical  of  the  genus  Pycnodua,  but  this  remark  must  be  taken  as 
having  reference  to  the  state  of  our  knowledge  of  the  genua 
Agassiz  founded  its  generic  attributes  on  the  well-known  PycnoduB 
platessua,  of  t!ie  Monte  Bolca  beds,  and  in  this  tertiary  form  the 
elongation  of  the  pedicle  of  the  tail  is  very  striking.     The  only 
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other  species  of  which  the  trunk  is  preserved,  with  the  exception  of 
the  species  of  Pycnodua  orbicvlarid,  in  the  Paris  Museum,  is  the 
small  Pycnodua  rhorrdms,  found  in  the  Jura  (?)  beds  of  Torre 
d'Orlando,  near  Castel-JI^Mare ;  and  in  this  older  form  this  peculiar 
cliaracter  is  less  prominent.  The  remaining  thirty-two  species 
enumerated  and  partly  described  in  the  "  Poissons  Fossiles,"  rangiug 
jfrom  the  tertiary  formation  down  to  tlie  Keuper,  are  only  known 
by  their  teetL  It  is,  therefore,5  quite  possible  that  the  Oolitic 
species  may  have  resembled  the  other  Pycnodonti  of  that  period,  in 
the  more  rounded  outline  of  the  body,  and  that  this  must  therefore 
be  considered  a  specific  rather  than  a  generic  condition.  Be  this  as 
it  may,  the  characters  derived  from  tlie  dentition  are  of  so  much 
greater  moment  tlian  the  mere  outward  fonn  of  the  fish,  and  they 
coincide  so  entirely  with  those  of  the  well-known  dental  apparatus 
of  the  genus  Pycnodua^  that  no  doubt  remains  upon  my  mind  as  to 
the  propriety  of  assigning  the  subject  of  this  article  to  that  genus. 

Locality. — The  only  specimen  I  have  met  with  of  this  species  is 
the  one  represented  in  the  plate. 


Explanation  op  Plate  X. 


No.  1.  Fycnodns  liassieus,  size  of  nature. 
No«.  2,  3.  Front  teeth,  magnified. 
Nos.  4,  5.  Vomerine  tritor,  ditto. 
No.  6.  Nuchal  scale,  ditto. 

P.  DE.  M.  Grey  Egerton. 
July  7, 1853. 


SUPPLEMENT  TO  DECADE  VIII. 


The  delaj  which  has  occurred  in  the  publication  of  tliia  Decade  has 
been  so  far  fortunate,  that  in  the  interval  which  has  elapsed  since  the 
completion  of  the  manuscript,  several  specimens  have  been  discovered,  of 
species  described  therein,  substantiating  the  characters  already  given,  and 
supplying  others  which  were  deficient  in  the  materials  originally  examined. 
As  several  of  the  species  were  founded  upon  single  specimens,  it  is  of  con- 
sequence that  the  opportunity  of  recording  this  additional  evidence  should 
not  be  lost,  although  it  would  not  be  advisable  to  incorporate  it  in  the 
descriptions  completed  two  years  since,  and  which  are  now  in  type. 

Article  V.    Plate  V. 

Histionotus  angtdaris, — This  genus  and  species  was  determined  by  a 
single  specimen,  in  my  own  collection.  The  Museum  of  Practical  Greology 
has  now  two  specimens  of  the  genus,  one  of  which  belongs,  no  doubt,  to 
the  same  species.  The  other  is  a  portion  of  a  much  larger  fish,  and  may 
possibly  indicate  a  second  species,  but  it  is  too  imperfect  to  afford  any 
reliable  evidence  of  distinctive  character.  Both  these  specimens  are  from 
the  Swannge  quarries. 

Article  VI.    Plate  VI. 

Aspidorhynchus  Fisheri, — The  British  Museum  and  the  Museum  of  Prac- 
tical Geology  now  possess  good  specimens  of  this  species.  The  original 
of  Plate  6  is  so  perfect,  that  no  further  evidence  was  necessary  to  complete 
the  specific  description. 

Article  X.    Plate  VIII. 

Plycholepis  curtus, — This  species  depended  on  the  evidence  of  a  single 
specimen,  in  the  possession  of  Mr.  Beccles.  A  second  specimen  has  recently 
been  sent  to  me  from  Lyme  Regis  (whence  the  first  was  also  derived), 
showing  some  details  which  were  wanting  in  the  one  originally  described. 
The  pectoral  fins  are  here  preserved.  They  are  composed  of  from  18  to 
20  rays  each.  These  are  strong,  and  closely  arranged.  They  are  single  as 
far  as  they  are  preserved,  and  show  no  transverse  articulations.  The 
anterior  margins  of  these  fins  were  bordered.  The  ventral  fins  are  placed 
nearer  to  the  pectoral  than  to  the  anal  fins.  They  are  small,  and  composed 
of  10  or  12  slender  articulated  rays  ;  the  articulations  only  commencing 
near  the  extremities.  The  caudal  fin  contains  about  20  rays  in  the  upper 
and  30  in  the  lower  lobe.     The  former  is  strengthened  by  a  ridge  of  elon- 
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gaUxl  scales,  overlapping  its  base.  Fivo  or  six  of  the  upper  fia  rayi  are 
much  stronger  than  the  8uc(*ce(ling  ones,  and  have  no  transverse  ariicula- 
lions  until  near  their  extremities  ;  the  remaining  rays  of  the  upper  lobe» 
and  all  those  composing  the  lower  lobe,  have  very  frequent  articulations 
from  the  base  to  the  extremity.  The  length  of  this  specimen  is  5^  inches 
from  the  nose  to  the  commencement  of  the  caudal  fin  ;  the  depth  from  the 
nape,  1 J  inches.  The  length  of  the  head  from  the  nose  to  the  posterior 
edge  of  the  oi>erculuui,  2  inches. 

Article  XI.     Platk  IX.  and  IX*. 

Oxi^gnathus  ornaftu, — The  fortunate  discovery  of  a  most  perfect  example 
of'this  rare  fish  enables  me  to  complete  the  description  of  thoso  parta  that 
are  either  mutilated  or  wuntin<r  in  the  specimen  originally  examined.  The 
recent  acciuisition  measures  11  inches  Irom  tlie  snout  to  the  fork  of  the 
tail,  and  3  inches  in  depth  between  tlic  nape  and  the  dorsal  fin.  The 
position  of  the  fish  is  such  that  all  the  fins  of  the  left  side  are  shown,  and 
by  a  lucky  upturning  A  the  lower  jaw,  both  rami,  together  with  the  hyoid 
and  branehiostegous  apparatus  are  displayed.  The  parts  shown  in  this  spe- 
cimen, which  were  deti(*ient  in  the  former  one,  are  the  dorsal  and  caudal 
fins.  The  more  perfect  eondiiioii  of  the  anal  fin  renders  some  cor- 
rection requisite  in  the  description  formerly  given  of  this  organ.  It 
is,  in  fact,  not  so  small  as  I  was  led  to  suppose,  but  is  in  full  proportion 
to  the  other  locomotive  orjjans.  It  conunenees  anteriorly  with  a  few 
graduated  jointed  rays,  and  not  with  the  single  fulcral  rays  frequently 
found  in  this  position  ;  these  are  fiueeoedi'd  by  the  principal  rays,  about 
30  in  number,  which  decreii>e  in  length  ra])idly  as  they  recede  towards 
the  tail.  Tiie  tran-^verse  artiiiilatiuiH  (jf  the  j>rincipal  rays  are  frequent 
TH'Av  tin'  \y\-<-  of  ill-  :ii,  liiLt  •',  ciir  ;«t  i^M'-::;.  i"  ill'.  I'vwi-  "'.1  tin-  mnrt'  distant 
porii'i!!  ;  m::  iln-  j..'-;.  ri-«;-  r.i  \  ^  :;,..•,  :i:-.- ;;'.-  .  t'. .(;  i.  :,i.  i':;i  niiiiurin  iliruMgli- 
0111.  Til"  »l<ii'-i:il  liii  i^  ^ir:;i.  •  1  i!ii!iir  '.:.;:.  \\  ..1.  .\.-  tiir  inirr-ji:ii'«'  lirtwi.'eu 
til:'  v»;itril  ;ri  1  a':.il  ti:i-.  I:  xv.i-  t':i:-..i-li.  i,  l::.i-  ilir  ;ii:;il  liii,  willi  :i  tew 
s-^T'  >!■  ml'i'  IMS'-  '■:i  'li  :;:  :■:■:■  ;•  w  .' ■_[  :,  '\".a  >r-.'ir-lin"  r.tvs  eori\?- 
S|i-'.i"l  ;il--»  i:i  -1/.  :!:i  !  f'.;ir.;-'i'  :' w  i: :!  \].  -  •  :' I  !].■  :i:!.:l  I'm.  In  (Mn-«-.niriioo 
<»t'  :i  r-lijlit  iiii'.t!!:;:!--:!  <>t'  \'ir  h"-^.  !i  .•  .  \::-.  i.iirv  •  ■'  il,.-  ii:i.  iji,  «-xai't 
iiii-Ml>'-i-  I't'  il;:-  r.i \  -  c.i.i;!  .;  1-.-  n^.-,  ■.•:;.i:i  -.i  ;  it  ,-.  ..  ,-,  y\  :'\\\v  iini  K-...^  tliau  30. 
Th-'  iJiKst  r.  ;ii;irlv:i''!<-  ;:n'I  \\ii'>'.iv  'ii:;c\  •ii':.- 1  < '.i.ir.h-'i  r  «•!'  [\i\<  ti^li  is  nre- 
S(':'!»-!l  l)y  tlu!  i*.-rni  isii-i   .  i.u-  \:\V''  «.'!'  :i!''  c;;;  I  il    ii:!.       liii--   <  i'lt.iii  is  drcplv 

('li'it     into     IWt.)    Inli,'-,    ;     l;i.'     Upp.i*     ««;;i^     :ib  M>il,r-5     ,').',    lliciU'S     ill     K'ULTtll,     tlie 

low  T  ()!;<■  on]  V  1';..  'ill'-  i'>r:n«i'  1;  i<  ;i  -■•;iiv  in  \  r^t  iiK*:;t  iVoin  iIk*  base  to 
til"  exiiciuii  V.  1h-1.>\v  uliivli  i-ni.  >i  .-i  iVlii.;.-  ../  LinnnnraMt'  liih*  ravs,  ^vith 
t'i\'[iirnt  tran-iVLT.-i'  .r.i"«'ii',a;  :..:i.-  ;,ii  !  ]  .  j!i  ..i"..!.!!  l-ii'iirraii«'ii^.  'i'lir  lower 
loiM-  c-niiiains  aliiiiit  IM  iM;  -  ;  <'l'  tliL--'  t!i  ■  .-:;■. ■..■j-,-t  oi-cujiv  tl..'  inidillo  of 
th-.'  lolu',  thu>o  ol*  till'  upi'i-;-  .iinl  1  -wer  :i:ai-j:n-  bi  i'miiiLil^  LTia-lually  fiiior 
as  iliey  reccile  Iroiii  \\iv  centre.  Tlu'  tran.-vfr.-r  jnims  an:  nearly  equi- 
distant, but  tbe  inlorval-  are  L^nater  iban  ilmM.'  on  tlie  dorsal  jiiid  aiial 
fins.     It  results  from   these  peculiarities  that   this  tin  in  Oxf/ff/nif/ius  not 
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onlj  simulates  the  tail  of  a  true  heterocerque  fish,  but  carries  the  resom- 
blance  to  an  extent  onlj  found  in  the  most  heterocerque  genera.  I 
question  whether  anj  one  on  seeing  a  drawing  of  this  fin  would  hesitate  a 
moment  in  pronouncing  it  a  paheozoic  form.  The  solution  of  this  pro- 
blem depends  upon  a  single  point,  viz.,  whether  the  rays  constituting 
the  upper  lobe  of  the  tail  are  all  short  rays,  given  off  from  the  lower 
elements  of  the  vertebral  column,  or  whether  any  of  them  are  continued 
under  the  scaly  integument  to  the  upper  part  of  the  column.  The  evidence 
the  specimen  affords  is  this :  the  centrum  in  the  vertebrse  of  this  genus 
was  ossified,  a  fact  proved  by  the  occurrence  of  several  of  these  bodies, 
seen  in  the  specimen,  where  the  integuments  have  been  removed.  Being 
thus  qualified  to  resist  decomposition,  while  the  softer  parts  perished,  the 
course  of  the  spinal  column  becomes  evident  by  a  slight  elevation  of  the 
surface  where  the  scaly  integument  rests  upon  it.  In  tracing  its  direction 
in  the  posterior  part  of  this  fish,. it  exhibits  no  tendency  to  mount  into  the 
upper  lobe  of  the  tail,  as  in  the  typical  heterocerque  fish,  and,  to  a 
certain  extent,  in  Ophiopsis,  Etignathus,  and  some  other  homocerque  forms; 
but,  on  the  contrary,  it  seems  to  terminate  abruptly  at  the  base  of  the 
tail.  For  this  reason  I  am  inclined  to  think  that,  without  more  conclusive 
evidence,  it  would  be  unwise  to  consider  this  an  exception  to  the  general 
rule,  with  reference  to  the  fish  of  the  lias,  although  the  actual  resemblance 
of  this  tail  to  that  of  a  heterocerque  is  so  striking  as  almost  to  warrant  a 
contrary  conclusion. 

Article  XII.    Plate  X. 

Pycnodus  liassicus. ^The  opinion  I  ventured  to  express  in  the  descrip- 
tion of  this  specimen,  that  the  more  shortened  contour  of  the  body  as 
compared  with  the  typical  Pycnodtts  platessus  ought  not  to  exclude  it 
from  that  genus,  has  been  fully  confirmed  by  the  discovery  of  several 
new  species  of  Pycnodus  in  the  oolitic  slates  of  the  Bugey.  Monsieur 
Thiolliere,  in  one  of  the  most  splendid  works  ever  contributed  to  palaeon- 
tological  literature,*  has  described  and  figured,  together  with  other  new 
and  interesting  forms,  fivQ  species  of  this  genus.  Of  these  two  are  more 
elongated  than  Pycnodus  platessus^  and  of  the  three  shorter  species  two, 
viz.,  Pycnodus  Egertoni  and  Pycnodus  Bernardiy  correspond  in  form  with 
liassic  species  described  in  this  Decade.  There  seems  to  be  some  doubt  as 
to  the  locality  from  which  the  British  Museum  example  of  this  fish  was 
derived.  In  the  course  of  last  autumn  I  saw  a  second  specimen  of  this 
species  presented  to  the  Worcester  Museum  by  the  Rev.  W.  Symonds, 
which  was  found  in  the  lias  of  the  neighbourhood  of  Tewkesbury, 

P.  DE  M.  Grey  Egerton. 
AprU  16, 1855. 

*  Descriptions  des  Foissons  Fossiles  proyenont  des  Gisements  corallines  du  Jura,  dans 
le  Bugey. 
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PREFACE. 


In  issuing  this  Decade  to  the  Public,  justice  requires  that  I  should 
express  the  great  obligations  of  this  Establishment  to  Sir  Philip 

de  Malpas  Grey  Egerton,  who  had  previously  undertaken  and 
completed  two  similar  works  at  the  request  of  my  predecessor. 
Sir  Henry  T.  De  la  Beche. 

The  present  Decade  contains  descriptions  and  figures  of  six  new 
genera  of  Fossil  Fishes,  three  of  which  had  been  named  by  Agassiz, 
but  not  described  or  figured. 

In  these  three  Decades  of  Fossil  Ichthyolites,  Sir  Philip  Egerton 
has  described  nine  new  genera  and  tliirty-five  species ;  and  in  call- 
ing attention  to  his  valuable  labours,  I  beg  especially  to  notice  the 
very  skilful  execution  of  the  Plates  by  Mr.  Dinkel,  whose  truthful 
delineations  of  detail,  combined  with  artistic  effect,  cannot  be 
surpassed  in  this  branch  of  Pateontography. 

Roderick  I.  Murchison, 

Director. 
Museitm  of  Practical  Geology, 
I6th  November  1857. 
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Decade  IX.    Plate  I. 


COSMOLEPIS.    Gen.  Nov. 

[Genus  COSMOLEPIS.  Aoassiz.  (Sub-kingdom  Vertebrata.  Class  Pisces. 
Order  GoniolepidotL  Family  Sauroidei.  Sub-family  Sauroidei  homocerci.  Ist  group, 
tail  forked.)  Body  ovaL  Head  small.  Scales  thick,  small,  numerous,  and  rhomboidal  ; 
sculptured  on  tbeir  surfaces.  Pectoral  fins  large  ;  ventral  fins  near  the  pectorals  ;  dorsal 
fin  in  advance  of  the  median  line,  over  the  interspace  between  the  ventral  and  anal  fins  ; 
anal  fin  extended ;  caudal  fin  large,  springing  from  a  broad  pedicle.] 

Species  Unica.  Cosmolepis  EgertonL  Agassiz,  MS.  Morris^  Cat, 
Brit.  Foss.,  1854. 

In  the  generic  characters  here  given,  I  have  endeavoured  to 
express  those  features  which  distinguish  Cosmolepis  from  the 
several  sauroid  genera  with  which  it  has  affinities  in  other  respects. 
The  form  of  the  trunk  corresponds  with  that  of  Pachycormus,  the 
advanced  position  of  the  dorsal  fin  with  Caiwi^uSy  the  extent  of  the 
anal  fin  with  Sauropsis,  and  the  character  of  the  scales  and  caudal 
fin  with  Oxygnathus.  It  differs  from  Pachycormus  and  Caturus 
in  having  thick  sculptured  scales,  in  the  form  of  the  tail  and  in  the 
proportions  of  the  anal  fin  ;  from  the  former  in  the  position  of 
the  dorsal  fin.  It  differs  from  Sauropsia  and  Oxygnathus  in  the 
greater  depth  of  the  trimk  in  relation  to  its  length,  and  in  the 
arrangement  of  the  locomotive  organs  ;  and  from  all  in  the  forward 
position  of  the  ventral  fins.  The  genus  was  estiiblished  by  Professor 
Agassiz,  immediately  before  his  departure  for  America,  from  the 
examination  of  a  single  specimen  belonging  to  Lord  Enniskillen, 
and  found  in  the  lias  quarries  at  Barrow-on-Soar.  A  second  spe- 
cimen has  been  found  since  (now  in  my  possession),  which  agrees  in 
generic  and  specific  details  with  the  original. 

Description. — The  anterior  half  of  the  head  is  deficient  in  both 
specimens ;  in  other  respects  they  are  in  a  good  state  of  preservation. 
The  type  specimen  is  selected  for  the  general  description,  as  being 
the  most  perfect,  but  some  of  the  details  are  derived  from  the  last 
found  specimen.  The  form  of  the  body  is  elliptic,  the  dorsal  and 
[IX.  i.]  9  B 


veatrel  lioea  forming  gmraful  and  Kyuimtitrical  (ninri^  Tim  pedtcte 
of  th«  bul  is  sli|;htly  |>rul*>iige4l  an>l  j^a^Iu&Uy  oanimuted,  but  not  to 
w  great  lui  extent  as  in  Pacfi^coi'muH,  The  length  of  the  budir  from 
Uie  ni^ia  to  tttu  base  of  thu  uppt-r  caaOitl  lobe  mawimn  ono  foot ; 
tlio  greatest  dopth  in  front  of  tlie  doreial  tin  is  four  inches  und  tbroB 
qanrtuni ;  tUe  pedicle  of  tlie  tail  two  inches ;  from  the  nayiv  to  the 
doraftl  (in  is  tive  inches,  aad  thi-iicc  tu  the  tail  i«even  iiictierk  From 
tiie  pi-ctorttl  to  the  veALroI  tina  is  tliret:  inches  and  a  quarter ;  from 
thence  Ui  the  anal  tin,  three  inclies  and  a  lialf,  and  th^QM  to  tlie 
lower  caudal  lobe  four  inches.  Tlic  pectoral  Gn  18  coni|>u«ed  of  about 
twunty-fiv<^  rityH,  tiie  first  of  which  is  much  stronger  than  thoae 
behind  it.  The  ventral  fioa  are  much  dislocated  ;  the  number  of  the 
oonatituent  nijo  cannot  thcrvfon;  he  ascertained.  They  appeAT  to 
have  bevn  brt>ad,  and  the  rays  vmv  thick,  flattened,  and  frequently 
mibdivided  transversely.  The  dorsal  Bn  had  a  few  slight  fulerol 
scales  at  its  bone,  but  noithirr  in  this  ur  the  othor  Ran  in  there  any 
evidence  of  the  firrit  ruy  having  n  fiingod  margin.  It  contained  not 
lew  than  fifty  rays,  closely  arranged,  Battened,  and  oompoaed  of  very 
numerous  ussicloi^.  The  lungi^t,  forming  the  apex  of  tin?  Bn,  menoim: 
two  Inches  and  a  quarter  in  length  ;  from  the  apex  to  the  hinder 
margin  of  the  fin  the  rays  decrease  rapidly  in  length,  fonning  with 
the  baee  line  and  antt^rior  outline  of  the  fin  a  neatly  eipitlateml 
triau^ew  The  raya  of  the  anal  liu  are  too  numerous  and  indistinct 
to  be  accm-at<?ly  nHmbeffd.  They  con-espond  in  chariu-k'f  with  the 
dorsal  rays,  but  are  shorter,  and  decrease  iu  length  more  gradually 
towards  the  tail.  The  base  of  the  fin  measures  two  inches  and 
three  quarters,  and  it  may  be  computed  to  have  contained  at  least 
seventy  rays.  The  caudal  fin  is  broader  and  not  so  deeply  cleft  aa 
that  of  Oxygnathus,  but  it  corresponds  with  it  in  having  the  upper 
lobe  invested  with  scales.  So  strongly  marked  is  this  character 
in  both  genera,  that  the  doubts  I  have  already  expressed  in  the 
description  of  Oxygnaikus  as  to  the  propriety  of  considering  that 
a  homocerque  form,  are  much  strengthened  by  the  examination 
of  CoamoUpia.  The  raya  composing  the  caudal  fin  of  CosmdU]^ 
are  £ir  more  numerous  and  fi-equently  jointed  than  those  of  the 
corresponding  organ  of  Oxygnathus.  Those  of  the  upper  lobe 
decrease  in  length  and  substance  as  they  approach  the  extremity, 
and  are  supported  by  the  prolonged  upper  limb  of  the  organ,  featurea 
quite  at  variance  with  homocercal  structure.  There  is  no  evidence 
in  this  genus  of  the  prolongation  of  the  vertebral  column  into  the 
upper  limb  of  the  tail ;  on  the  contrary,  there  are  symptoms  of 
the  abnq>t  tennination  of  the  ossified  vertebne  at  the  toA ;   it 
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may  be,  however,  that  the  embryonic  character  was  persistent  in 
the  hinder  extremity  of  the  column,  notwithstanding  the  ultimate 
development  of  its  other  parts.  The  scales  of  this  fish  are  remark- 
able for  their  great  number  and  the  beauty  of  their  sculpture.  The 
dorso-ventral  rows  on  the  flanks  contain  nearly  sixty  scales  in  each. 
Those  on  the  flanks  in  the  vicinity  of  the  line  of  the  vertebral 
column  (wliich  was  nearly  straight  and  equidistant  fix)m  the  back 
and  belly)  are  larger  than  the  dorsal  and  ventral  scales ;  but  on 
the  after  part  of  the  body  they  are  all  of  uniform  size.  The  imder 
sur&ce  of  each  scale  has  a  strong  process  on  the  upper  margin,  which 
corresponds  with  a  pit  on  the  lower  margin  of  the  scale  above  it ; 
in  addition  to  this,  these  margins  are  bevelled,  so  that  additional 
strength  is  secured  by  the  overlap  of  the  juxtaposed  scales  in  the 
dorso-ventral  series.  The  external  surface  of  each  scale  is  orna- 
mented with  five  or  six  raised  lines  of  enamel,  some  single,  some 
bifurcate.  These  are  most  fi:^quent  on  the  scales  of  the  anterior 
parts  of  the  fish,  but  they  are  distinctly  developed  upon  all.  These 
dermal  characters  agree  closely  with  those  of  Oxygnathua.  The 
small  portions  of  the  jaws  which  remain  show  the  bases  of  strong 
sauroid  teeth ;  the  other  parts  of  the  head  are  deficient. 
Locality. — Lias  of  Barrow-on-Soar,  Leicestershire. 


Explanation  op  Plate. 


Fig.  1.  Cosmolepis  Egertoni,  size  of  nature. 
Fig.  2.  Tail  of  another  specimen. 
Fig.  3.  Outer  surfiice  of  scales,  magnified. 
Fig.  4.  Inner  surfiice  of  scale,  magnified. 

P.  DE  M.  Grey  Egebton. 
February  1857. 


BRITISH   FOSSILS. 


Decade  IX.    Plate  IL 


THBISSONOTUS.     6en.  Nov. 

[THRISSONOTUS.  Aoassiz.  (Sub-kmgdom  Vertebrata.  Class  Pisces.  Order 
GoniolepidotL  Family  Saoroidei.  Sab-family  Saaroidei  bomocerci.  Ist  Group,  tail 
forked.)  Body  elongated ;  dorsal  fin  opposite  tbe  interspace  between  the  Tentral  and 
anal  fins ;  anal  fin  extended  ;  scales  rbomboidal,  small,  ganoid.] 

Thrissonotus  Coieu     Agassiz.    Poiss.  Foss.  vol.  2,  part  2,  p.  128. 

The  tapering  head,  gracefully  elongated  body,  and  well  propor- 
tioned fins  combine  to  render  this  the  most  elegaot  of  the  sauroid 
fishes  of  the  liassic  period.     The  specimen,  which  is  unique,  was 
discovered  many  years  since,  and  is  in  the  possession  of  Lord 
Enniskillen.     The  generic  and  specific  appellations  were  given  by 
Professor  Agassiz,  who  alludes  to  this  specimen  in  the  following 
paragraph  : — "  The  genus  Thrissonotus  is  in   some  degree  inter- 
mediate between  the  genera  Sauropsis  and  Thrisaopa,     In  general 
appearance  it  also  resembles  the  Pachycormi,  but  it  is  decidedly 
a  new  type,  for  the  dorsal  fin  is  situated  in  the  middle  of  the  back, 
and  yet  it  has  the  extended  anal  fin  of  a  Thriasopa"  With  reference 
to  these  affiliations,  I  may  remark,  in  corroboration  of  its  generic 
distinction,  that  the  body  is  more  elongated  than  in  the  Pachy- 
cormi^ the  dorsal  fin  more  distal,  and  the  scales  entirely  dissimilar 
both  from  that  genus  and  Thrissopa.     The  extended  anal  fin  re- 
sembles that  of  Sauropaia  and  Thriaaopa,  but  the  dorsal  fin  is  more 
advanced  than  in  either  of  these  genera,  corresponding  more  nearly 
in  this  respect  with  the  dorsal  fin  of  the  genus  Oxygnathua,    The 
scales  have  the  nearest  resemblance  to  those  of  the  latter  genus  and 
Coamolepia,  but  are  devoid  of  the  suiface  ornament  common  to 
those  genera. 

[ix.  ii.]  9  c 
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D49cription. — Lord  Eiuiiskillcii'ii  apecimen,  the  only  one  hitherto 
fouad,  mi^ASiirea  ten  'mchen  in  luiigth.  The  ]>artfl  anterior  to  the 
eye  socket  am!  behind  the  termination  of  tlie  anal  fin  are  deficient 
The  depth  is  nearly  imifonn  from  the  nape  to  the  anal  fin,  being 
about  two  inches  and  a  halt  Behind  the  anal  fin,  the  depth  i» 
one  inch  and  a  half.  From  the  gradual  oonvei'gence  anteriorly 
of  the  outlines  of  the  head,  it  ie  prohablp  that  the  muzzle  -was. 
elongat«d,  after  the  fashion  of  an  Eugnathvn  or  Sauropnia.  The 
gape  witf  lar^,  and  botli  jaws  were  fiirniBlied  with  ntimeroua  sharp 
conical  teeth.  The  branchiostegous  rays  are  Sattened,  and  aji- 
parcntly  not  so  numerous  as  those  of  Pixchycormus.  Twelve  are 
distinguishable,  of  which  the  middle  ones  are  the  broadest.  The 
opercular  flap  is  crescentic  in  form,  and  extends  some  distance 
behind  the  line  of  union  of  the  vertebral  column  with  the  occiput. 
Tlie  preofterculum  is  strong  and  prominent,  and  is  invested  with 
a  thick  coat  of  ganoine,  plicated  longitudinally.  The  surface  orna- 
ment of  the  operculum  and  sub-operculum  is  finer  and  more  granular 
in  its  arrangement,  and  does  not  conceal  the  lines  of  successive 
growth  running  parallel  to  the  free  margin  of  the  flap.  The  pec- 
toral fin  is  broken  off"  at  a  short  distance  from  the  base.  It  con- 
tains about  twenty-six  vaj*s ;  these,  as  far  as  they  are  jireserved. 
are  single,  without  trans^'erse  sutures.  The  rays  of  all  the  other 
fins  correspond  in  being  compressed  and  imbricate.  The  ventral 
fin  has  a  few  short  anterior  rays,  and  about  twenty  principal  ones. 
They  are  so  closely  crowded  together,  that  it  is  impossible  to  dis- 
tinguish the  precise  number.  The  rav.*  of  the  dorsal  fin  are  grace- 
fully cur\-ed  backwards :  they  are  in  number  about  twenty-four. 
Tlie  transverse  joints  are  at  distant  intervals.  The  anal  fin  is 
remarkable  for  its  extension  towards  the  tail ;  it  measures  one 
inch  and  three  quarters  along  the  base,  and  probably  contains 
between  fifty  and  sixty  raj's.  The  squamation  of  Thrissonotus  is 
very  elegant,  with  regard  both  to  the  shape  and  beauty  of  the 
component  parts,  and  the  graceful  arrangement  of  the  dorso-ventral 
lines.  The  scales  are  all  comparativelj"  small,  but  vary  much  in 
rehitive  size.  The  largest,  as  is  generally  the  case,  occur  in  the 
neighbourhood  of  the  lateral  line,  and  the  smallest,  on  the  abdominal 
region.  The  former  are  rhomboidal  in  form,  the  latter  are  long  and 
narrow,  resembling  elongated  parallelograms.  The  surface  orna- 
ment is,  for  the  most  part,  due  to  the  permanence  of  the  successive 
lines  of  growth ;  but,  in  the  anterior  part  of  the  body,  and 
especially  in  the  vicinity  of  the  nape,  a  few  small  vermicular  pro- 
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jections  occur,  irregularly  scattered  over  the  exposed  portions  of  the 
scales. 

Locality. — Found  in  a  concretion  of  hard  lias  at  Lyme  Regis. 


Explanation  of  Plate. 


Fig.  1.  Thris9onotus  CoUi,  size  of  natu^. 
Fig.  2.  Nuchal  scale,  magnified. 
Fig.  3.  Abdominal  scale,  magnified. 
Fig.  4.  Caodal  scale,  magnified. 

Februai^y  1857. 


P.  DE  M.  Grey  Egerton. 
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Decade  IX.    Plate  III. 


PAOHTOOBMUS    LATIPEHHIS. 


[Genus  FACEnTCORMUS.  Aoasikz.  (Sub-kingdom  Yertebnta.  Class  Pisces. 
Order  GoniolepidotL  Family  SauroideL  Sub-fiunUy  Sauroidei  homocercL  Ist  Grov^ 
tail  forked.)  Body  deep  ;  rertebraB  normal ;  pectoral  fins  large ;  dorsal  fin  opposite  the 
Tentral  fins ;  scales  thin.] 

Pachycormus  latipennis,     Agassiz.    Poiss.  Foss.  yoL  2.  pt  2.  p.  114. 

In  detailing  the  generic  characters  of  his  genus  Pachycormus^ 
Professor  Agassiz  remarks  that  the  dorsal  fin  is  situated  opposite 
to  the  interspace  between  the  ventral  and  anal  fins.  This  is 
strictly  the  case  in  the  genera  Oxygnathua  and  Coamolepia,  In 
Sauropais  the  dorsal  fin  is  opposed  to  the  anal  fin.  In  Eugnathus 
the  large  dorsal  is  inserted  opposite  the  ventral  fins^  and  extends 
backwards  as  far  as  a  point  coincident  with  the  commencement  of 
the  anal  fin.  In  Caturvs  the  dorsal  fin  is  opposed  .to  the  ventral 
fins,  and  in  Pdchycormua  its  position  is  intermediate  between  that 
of  the  like  fin  in  Caturua  and  Eugnathus,  The  first  ray  is  imme- 
diately over  the  insertion  of  the  ventral  fins,  and  the  after  part  of 
the  fin  stretches  a  short  distance  over  the  interspace  between  these 
fins  and  the  anal  fin.  Of  the  predacious  ganoid  fishes  of  the  Liassic 
period,  the  Pachyccyrmi  form  an  important  group,  well  charac- 
terized by  their  short  and  deep  form,  and  the  delicacy  of  their 
scales,  features  which  contrast  powerfully  with  the  lanceolate  shape 
and  solid  scales  of  the  associated  Eugnathi.  Professor  Agassiz  has 
only  described  four  species  in  the  "  Poissons  Fossiles,"  but  he 
notifies  b}'  name  several  other  species  as  worthy  of  more  detailed 
examination.  Of  these  the  subject  I  have  selected  for  this  article 
is  one  of  the  best  characterized,  although  the  specimens  hitherto 
brought  to  light  show  only  the  anterior  portion  of  the  fish. 

Description, — Of  three  specimens  under  notice  referable  to  this 
species,  I  select  for  description  the  only  one  seen  by  Professor 
Agassiz,  and  which  is  therefore  the  type  of  the  species.    It  com- 
prises the  head,  a  portion  of  the  «capulocoracoid  arch,  the  pectoral 
[IX.  iii]  9  D 
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fin,  and  a  confused  xaasn  uf  scales  nnd  vertelinr.  Ttie  form  nP  the 
lieod  varies  luuch  in  this  genu-i.  At  WHiitby,  whevu  tlie  ajiecies  are 
more  Rtiinerout)  than  in  any  otht^r  of  our  British  localities,  we  find 
a  gradation  from  the  small  and  pointed  fonn  of  head  of  Padiy- 
cormus  ffracilia  and  ocutirosMs  to  the  short  nnd  deep  head 
which  charactcrixea  Pachycormua  latiroatria.  Profijflaor  Agas§iz 
coQsider.i  the  8|>ecie8  under  notice  to  be  most  nt-arly  allied  to  tho 
latter  species,  an  approximation  which  is  hardly  home  out  by  a 
more  strict  comparison  of  the  two  than  he  was  eofLhled  to  institute 
fix>m  the  materials  h«  had  at  his  disposal.  The  head  o(  Pacliy- 
cormiis  laib}>enni8  is  deeper  and  broader,  and  has  the  suout  more 
blunt  than  iu  any  other  species.  It  measures  four  inches  in  length 
by  two  and  a  qiiarter  in  depth ;  the  breadth  across  the  frontal 
bones  ia  one  inch  and  a,  quarter.  The  lower  jaw  measures  two 
inches  and  a  half  in  length  from  the  symphisis  to  the  articulating 
condyle.  It  is  furnished  with  nnmerous  conical,  incurved  t«eth, 
vaiying  in  size,  the  largest  being  situated  on  the  anterior  portion 
of  the  jaw.  The  condyloid  process  is  strong,  and  articulates  with 
a  very  broad  hypotympamc  bone.  The  upper  maxillary  bone  is 
more  slender  than  the  lower  jaw ;  it  is  dentigcrons,  the  teeth 
corresponding  with  those  of  the  lower  jaw  opposed  to  them.  Tho 
large  laniary  teeth  of  the  latter  jirobably  reciprocated  with  similar 
teeth  on  the  premaxilkry  hone  and  vomer.  The  frontal  bones  are 
broad  and  very  conipact  in  structure.  Their  surface  is  covered 
with  slightly  elevated  sinuous  rugin;  interspersed  with  frequent 
minute  punctures,  the  furiner  prevaling  on  tiio  posturior,  and  the 
latter  on  the  anterior  parts  of  the  hciul.  The  opercuLir  bones  had 
a  somewhat  similar  surface  character,  with  the  addition  of  a  few 
distant  granulations  on  the  ujiper  jiortioii  of  the  operculum.  The 
coracoid  bones  ai-e  verj-  strong,  and  coarsely  plicated  longitudinall}-. 
Tlie  ascending  ramus  forms  nearly  a.  right  angle  with  the  lower 
horizontal  branch,  this  curvature  being  more  abrupt  than  in 
other  species  of  the  genus.  The  i»ectoi'al  fin  is  very  broad,  and  its 
constituent  rays  are  flattened  as  iu  the  genus  Sauroj>sis.  It 
differs  from  the  pectoral  fin  of  Pachycornius  luliivfris,  in.  being 
mucli  shorter  and  less  pointed  at  the  extremity.  It  contains  more 
than  twenty  rays.  Of  these  the  first  is  very  strong,  and  single ; 
the  succeeding  rays  remain  single  for  more  than  half  their  extent ; 
they  then  dichotomize,  and  show  frequent  transverse  joints.  In 
consequence  of  the  great  breadth  of  the  constituent  rays  the  surface 
of  the  fin  when  expanded  was  very  large,  a  character  happily 
seized  upon  by  Professor  Agassiz  for  the  specific  definition.     The 
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vertebraBy  as  seen  in  another  specimen,  were  osseous,  the  neura- 
pophyses  short  and  slender,  and  the  intemeural  spines  continued 
over  the  region  anterior  to  the  dorsal  fin.  In  these  respects  the 
genus  greatly  resembles  Ccduru8y  except  that  in  the  latter  the 
vertebral  appendages  are  more  robust.  The  scales  are  exceedingly 
thin  and  overlaid  with  a  very  delicate  coat  of  enamel  finely  sculp- 
tured in  concentric  rings.  The  fi-ee  margins  were  more  or  less 
curvilinear,  resembling  in  this  respect  the  scales  of  Caturua  and 
LeptdUpia. 

Locality. — All  the  specimens  of  this  species  hitherto  found  are 
&om  the  lias  of  Lyme  Begis. 


Explanation  of  Plate. 

Pachyccrmus  kuipcnnis,  size  of  nature. 

P.  DE  M.  Obey  Egerton. 
February  1857. 
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Decade  IX.    Plate  IV. 


EHDAOTIS.    Gen.  Nov. 


[Genus  ENDACTIS.  Aoassiz.  (Sab-kingdom  Vertebrata.  Class  Pisces.  Order 
GooiolepidotL  Family  SanroideL  Subfiimily  Sauroidei  homocerci.  Ist  Group,  tail 
forked.)  Head  small  and  pointed  ;  dorsal  fin  opposite  the  ventral  fins ;  anal  fin  approxi- 
mated  to  the  ventral  fins ;  base  of  the  tail  deep  ;  scales  minute,  curvilinear,  ornamented 
with  raised  sur&ce  markings.] 

Species  Unica.    Endactis  Agassizi. 

The  subject  of  the  following  description  is  the  last  fossil  fish 
mamed  by  Professor  Agassiz  before  his  departure  for  the  United 
Statea  I  had  incorporated  it  in  my  cabinet  as  a  new  species  of 
PachycormiiSy  but  his  discrinxinating  eye  detected  evidences  of 
generic  discrepancy  which  induced  him  to  make  it  the  type  of  a 
new  genus^  which  he  called  Endactis  from  the  peculiar  character  of 
the  scales.  It  certainly  is  very  nearly  allied  to  the  Pachycormi  in 
general  figure,  and  in  the  arrangement  of  the  fins;  the  most 
evident  distinctions  being  the  larger  size  of  the  dorsal  fin,  the 
greater  thickness  of  the  caudal  pedicle  and  the  surface  ornament  of 
the  scales.  It  is,  perhaps,  hazardous  to  trust  to  characters  so 
slight,  and  to  the  evidence  of  a  single  specimen,  and  that  an  imper- 
fect one  for  generic  isolation;  the  more  so  when  we  find  some 
of  these  characters  variable  and  considered  as  of  only  specific 
value  in  the  several  species  of  Pachycormus  with  which  we  are 
acquainted.  A  very  important  element  for  deciding  the  ques- 
tion is  unfortunately  deficient,  namely,  the  caudal  fin.  One  of 
the  most  striking  and  constant  peculiarities  of  the  genus  Pachy- 
cormus  is  a  very  large  and  deeply  cleft  caudal  fin  springing  from 
a  narrow  pedicle,  caused  by  the  rapid  contraction  of  the  dimensions 
of  the  after  part  of  the  trunk.  This  contraction  is  much  less 
rapid  in  Endadia,  as  far  as  the  specimen  shows,  and  I  am  inclined 
for  this  reason  to  believe  that  future  discoveries  will  reveal  a  form 
of  caudal  fin  which  will  substantiate  this  as  a  generic  type.  Should 
it  prove  otherwise^  the  genus  must  lapse,  but  there  is  no  doubt 
[ix.  iv.]  9  E 
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whatever  but  that  the  species  is  distinct  from  ali  the  PacJiyeormi 
hitherto  discovered, 

Dejtcription. — The  species  of  Pachycormua  to  which  Endactia 
has  the  nearest  reaemblaiice  is  Pachycormua  curiua,  froni  tlie  lias 
of  Whitby.  The  figure  given  of  this  species  id  the  "Poissona 
Fosfliles  "  represent^  a  fiflh  nine  inches  in  length  by  three  inches  in 
depth.  The  specimen  under  description  is  also  nine  Inches  in 
length,  but  was  proliably  an  inch  longer  when  perfect ;  tlie  depth 
is  only  two  inches  and  tliree  quarters.  Tlie  diameter  of  the  caudal 
pedicle  at  a  corresponding  point  in  the  two  specimens  is  one  inch 
in  Pachycc/nnus  curtus  and  two  indies  in  Endactis.  The  dorsal 
fin  in  tliB  latter  ia  longer  and  the  rays  thicker,  and  the  ventral 
and  anal  fins  are  more  approximated.  Compared  -with  Pachy- 
corinus  gracilis,  i\w  body  is  shorter  and  the  head  comparatively 
smaller.  It  has  no  resemblance  to  any  a]>ecies  of  Pachycormua 
found  associated  with  it  in  the  Lyme  Regis  beds.  The  bones  of 
the  head  are  much  cruslied,  and  the  opeiculmn  is  thrown  upwards 
from  its  position ;  the  latter  distnrbitnce  makes  the  bead  appear 
larger  than  it  is  in  reality.  It  is  in  fact  small  for  the  size  of  thu 
fish.  In  form  it  approaches  that  of  an  isosceles  triangle,  the  lines 
of  the  forehead  and  lower  jaw  being  veiy  slightly  curved,  the  snout 
forming  the  apex  of  the  figure-  The  month  is  large,  the  lower  jaw 
measuring  an  inch  and  a  half  in  length.  The  teeth  are  wanting. 
The  branchiostegous  rays  are  numerous.  Judging  from  what  re- 
mains of  the  pectoral  fin,  it  probably  ciiiTe.sponded  in  size  and 
structure  with  the  analogous  organ  of  PtiMyfoniiiis.  The  dorsal  fin 
is  situated  six  inches  from  the  wnout,  and  is  iuimeil lately  over  the 
insertions  of  the  ventral  tins.  It  contains  at  least  twenty  rays. 
Of  these  the  four  or  live  anterior  ones  are  single,  and  increase 
consecutively  in  length.  Tliey  are,  however,  true  rays,  carried 
upon  interneural  spines,  and  not  fulcral  scales.  The  principal 
fin  rays  are  transversely  jointed  at  rather  distant  intervals.  The 
ventral  fins  are  small  and  indistinct.  The  anal  tin  commences  one 
inch  and  a  half  behind  the  attachment  of  the  ventral  fins.  The 
interhiemal  spines  supporting  the  anterior  I'ays  of  this  fin  are  very 
strong.  The  fin  rays  are  tliicker  tlian  in  any  of  the  Pachycormi. 
The  number  cannot  be  discerned,  but  those  that  remain  correspond 
in  character  with  the  doi-sal  fin  rays.  The  scales  are  very  numerous. 
In  the  neiglibourhood  of  the  scapular  arch  they  are  rhomboidal; 
with  the  posterior  angles  slightly  rounded.  In  the  afterpart  of  the 
fish  they  become  curvilinear.  They  are  invested  with  a  thin  layer 
of  enamel,  on  the  surface  of  which  an  elegant  pattern  is  produced 
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by  a  series  of  fine  diverging  rays  rising  in  relief  and  radiating 
outwards  towards  the  posterior  margin  of  each  scale.  A  somewhat 
similar  ornament  is  «een  in  some  species  oi  EugncdhuSy  but  no 
instance  has  occurred  of  its  presence  in  any  species  of  Pachycormua. 
Professor  Agassiz  gave  no  specific  name  to  this  specimen ;  I  there- 
fore dedicate  it  to  him  in  grateful  remembrance  of  the  last  of  the 
many  happy  days  it  was  my  good  fortune  to  enjoy  in  his  society. 

Locality. — Lias  of  Lyme  Regis,  Dorset. 


Explanation  of  Plate. 


Fig.  1.  Endaetu  Agauizi,  size  of  nature. 
Figs.  2  and  3.  Scales  magnified,  oater  view. 

P.  DE  M.  Grey  Egerton. 
February  1857. 
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Decade  IX.    Plate  V. 


OEVTBOLEPIS.     Gex.  Nov. 

[Greniu  CENTROLEPIS  (tccyrfwy,  calcar;  Acirtf,  sqvamay,  Eoebton.  (Sab-kingdom 
Vertebnta.  Class  Pisces.  Order  Goniolepidotl  Family  Sauroidei.  Sab-fiunily  Saa- 
roidei  homocerci.)  Head  large  ;  teeth  coDical ;  body  short ;  pectoral  and  anal  fins  yery 
broad  ;  scales  rhomboidal,  mgose,  with  strong  spurs  on  the  posterior  margin.] 

Species  Unica.    Cenirolepis  asper.    Poiss.  Fobs.  voL  2.  p.  304. 

Walking,  many  years  ago,  with  Lord  Enniskillen,  on  the  beach 
under  Black  Ven,  to  the  eastward  of  Lyme  Regis,  we  met  a  well- 
known  character,  by  name  Jonas,  who  had  just  split  open  a  lias 
nodule  which  contained  a  fossil  fish.  The  specimen  changed  owner- 
ship for  a  few  shillings,  and  from  that  day  I  have  in  vain  searched 
for  another  fragment  to  elucidate  the  affinities  of  this  most  singular 
fish.  The  family  to  which  it  appertained  was  for  some  years 
doubtful.  Professor  Agassiz,  who  examined  it  more  than  once,  was 
inclined  to  refer  it  to  the  Lepidoidei.  More  recently,  by  delicate 
manipulation,  the  form  of  the  jaws  and  characters  of  the  teeth  have 
been  discovered,  and  they  unquestionably  betoken  its  affinity  to 
the  Sauroidei. 

Description. — The  distorted  position  of  the  fish,  and  the  deficiency 
of  the  dorsal  portion,  render  the  restoration  of  the  actual  proportions 
a  matter  of  conjecture.  The  head  is  large,  and  the  mouth  especially 
so  ;  the  body  short,  and  the  pectoral  and  anal  fins  \musuaUy  broad. 
It  is  fair  to  presume,  from  these  features,  that  the  depth  of  the  fish 
was  considerable,  and  the  dorsal  fin  large.  By  restoring  the  head 
to  its  natural  position,  the  length  of  the  fish  from  the  nose  to  the 
base  of  the  tail  is  ascertained  to  be  seven  inches.  Of  this  dimen- 
sion the  head  occupies  nearly  three  inches.  The  cranial  bones  are 
dense,  and  are  ornamented  externally  with  a  raised  pattern,  varying 
from  a  granular  to  a  ridge  and  furrow  figure.  On  the  opercular 
flap  the  pattern  is  less  prominent,  and  is  associated  with  what 
appear  to  be  lines  of  successive  growth,  corresponding  with  the 
existing  outlines  of  the  constituent  plates.  The  mouth  measures 
two  inches  in  length.  The  teeth  are  numerous,  sharp,  and  conical ; 
the  intervals  between  the  larger  ones  being  beset  with  smaller  ones. 
No  fish  of  the  Lepidoid  family  has  the  dental  apparatus  similarly 
[ix.  v.]  9  F 
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cotutiiuted.  The  poctoral  fins  are  composed  of  numerous  broad 
flattened  my*.  They  liuvc  lrin|iifnt  tmneverso  jointa,  and  are  re- 
inarkulile  for  having  tlitiir  surface  invested  with  a  corrugated  layer 
of  goQoine,  corresponding  in  character  witli  that  covering  the  head 
bones  and  scaUfs.  Tlits  character  is  common  to  vM  the  fins.  Tbe 
only  similar  instance  1  am  acquainted  with  occurs  in  the  genos 
Pluty»omii9.  Tlic  first  pwtoml  ray  in  fringed  with  sciilea  on  its 
Ulterior  border.  The  )x>Hition  of  the  ventral  fins  is  seen  about 
midway  between  tlie  jtectoml  and  anal  fina ;  the  fins  themselves 
are  defective.  The  sjiaoc  between  the  pectorals  and  the  anal  is  so 
confined  tliat  the  ventral  fins  were  probably  of  small  dimensions. 
Tbe  anal  fin  is  ver^'  liit}^..  and  the  rays  composing  it  unusually 
long.  The  first  ray  lia.i  fulcral  scales  and  a  fringed  margin  ;  the 
subsequent  rays  are  flattened,  expanded,  and  transversely  joint«d 
at  short  intervals ;  in  number  they  cannot  have  been  fewer  than 
thirtj'.  A  few  rays  of  each  lolie  of  the  tail  are  preserved  ;  the 
multiplication  of  the  transverse  articulations  is  the  most  striking 
peculiarity  they  present.  A  single  broad  scale  occurs  at  the  base 
of  the  lower  caudal  \c\k;  hut  lieyond  this  no  fuicral  scales  seem 
to  have  existed  in  this  region.  Tbe  scales  are  unlike  any  I  have 
elsewhere  met  with  ;  they  are  rhomboidal,  of  medium  size,  and 
extremely  solid.  The  expused  surface  is  covered  with  coarse  rugae, 
arranged,  not,  as  is  commonly  tbe  case,  in  the  longitudinal  direction, 
from  tlie  anterior  to  the  posterior  margin  of  the  scales,  but  trans- 
versely. The  free  ed^es  uf  the  scales  are  armed  with  strong  spurs. 
On  the  under  surface  the  scales  are  smooth,  and  destitute  of  tbe 
midrib  so  common  in  ihe  geiieralitj'  of  the  Sauroid  genera.  The 
substance  of  the  scjiles  is  so  thick  that  the  strong  articulating  pro- 
cesstis  of  the  upjier  mai  ;.'iTis  are  formed  out  of  the  uniform  thickness 
of  the  scales  themselves,  tlie  extra  material  provided  by  the  midrib 
not  being  requisite.  I  am  imt  witliout  hopes  that  the  publicity 
given  to  wliat  is  already  known  resiiecting  this  geuus  may  be  tbe 
means  of  bringing  to  light  other  specimens,  to  complete  the  anato- 
mical details  of  this  most  interesting  form. 
Locality. — Lias  of  Lyme  Regis. 


ExrLASATiox  OF  Plate. 

Fig.  1.  Centrvltpia  aaper,  size  of  nature. 

Fig.  2.  Scales,  magaiScd. 

rig.  3.  Caudal  scale,  magniSed. 

P.  DE  M,  Grey  Eqertos. 

February  1857. 
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VOTHOSOMUS.     GeK.  NoY. 

[Genus  NOTHOSOMUS.  Aoassiz.  (Sub.kingdom  Vertebrata.  Class  Pisces. 
Order  GoniolepidotL  Family  LepidosteL  Sub-family  Lepidostei  homocercL  2nd 
Group,  body  elongated,  more  or  less  fusiform.)  Fins  small,  with  fulcra  on  the  first 
rays.     Caudal  fin  forked.    Scales  smooth  i  four  rows  of  broad  scales  on  the  flanks.] 

Nothosomus  octostychius,     Agassiz.     Poiss.  Foss.  vol.  2,  page  292. 

The  genus  N'othosomus  is  notified  in  the  "  Recherches  sur  les 
Poissons  Fossiles  "  of  Agassiz  in  the  following  terms  : — "  After  the 
genus  Ophiopsis  must  be  placed  a  new  generic  type,  which  I  have 
distinguished  by  the  name  NoihosomuSy  and  which  is  characterized 
by  a  long  dorsal  fin  and  scales  higher  than  broad."  The  specimen 
from  which  the  genus  was  established  was  found  in  the  Lias  at 
Street,  and  presented  to  me  by  Mr.  Hawkins.  It  only  shows  the 
jK)sterior  half  of  the  fish,  but  as  it  is  the  type  of  the  genus,  and  so 
far  as  I  am  aware  the  only  example  of  it  which  has  yet  been  found, 
it  is  worthy  of  being  described,  tlie  more  so  that  in  consequence  of 
the  brief  notice  of  Professor  Agassiz,  it  has  been  quoted  by  other 
authors,  and  is  included  in  all  the  catalogues  of  liassic  fossils. 

Description. — The  specimen  is  broken  off*  immediately  in  front 
of  the  dorsal  fin,  and  the  anterior  portion  is  wanting.  What 
remains  is,  however,  in  a  good  state  of  preservation,  and  exhibits 
the  dorsal,  ventral,  anal,  and  caudal  fins,  together  with  the  scales  of 
the  right  fiank  seen  from  within.  A  few  impressions  of  the  outer 
surface  of  the  scales  are  seen  in  the  anterior  part  of  the  specimen. 
The  dorsal  fin  is  situated  a  little  in  advance  of  a  perpendicular  line 
extended  from  the  attachment  of  the  ventral  fins  ;  the  anal  fin  is 
inserted  about  midway  between  the  ventrals  and  the  base  of  the 
tail.  The  interspace  between  the  first  ray  of  the  dorsal  fin  and 
the  upper  lobe  of  the  caudal  fin  measures  two  inches  and  a  half, 
and  from  the  ventral  fin  to  the  lower  lobe  of  the  tail  two  inches 
and  one  tenth.  The  depth  of  the  trunk  from  the  dorsal  fin  to  the 
ventral  fins  is  one  inch  and  three  quarters ;  from  this  point  to 
the  spring  of  the  caudal  fin,  where  the  diameter  is  half  an  inch, 
the  contraction  is  very  regular.  In  these  details  JVb^Ao^omtM  bears 
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s  doeu  reitcmbliuice  to  Pholulophorua.  and  eliouM  tlie  positioitt  of 
the  lini!  ill  relation  to  the  iinli:riiir  [lai-ta  oori'iMitond,  th«  generul 
form  of  the  fish  would  couie  wry  near  Lliut  of  oueoftbe  nbortei'  and 
dcL'pRr  epocit^  of  Uiut  geaus.  There  is  also  an  approximntion  in 
the  ohniiicter  and  meclianism  of  thu  scnles,  and  I  urn  llierefore 
indioeil  to  place  the  genua  nt-xt  to  I'ftolUlophorim,  ratlier  tbiin  after 
Ophiofisisi,  aa  suggefttcd  by  i'rofessor  Agnsaiz.  The  locomotive 
Organs  (liffer  essentially  from  both  tbeae  gaieru.  In  ad%'anfe  of  the 
dorsal  fin  are  five  strong  fulcrnl  scalca,  and  th«  first  true  fin  ray 
lui£  a  fringe  of  short  spines  along  tlie  anterior  border.  The  tnie  rays 
arc  BIX  or  seven  in  number,  onrviiig  backward  fi-om  their  insertions. 
Tiiey  &rv-  stronger  than  the  fia  rays  of  Pholidopkorus,  and  difier 
also  in  having  the  transverse  articulations  more  num«rou»,  and 
continued  nearly  to  the  hasie  of  the  component  rays.  Tlie  distal 
extrmui'Aes  are  finely  fimbriated.  The  ventral  iin  contains  six 
rays,  ntore  alendar  than  those  of  the  dorsal  fin.  The  anterior 
<me  is  similarly  fringed.  The  aJiiU  fin  is  composed  of  twelve 
rmyM  at  luiut,  hut  they  aixi  iiL'^ui-ted  »»  closely  together,  tlwt 
the  exAct  number  cannot  he  ascortaiueiL  The  anterior  ray  w 
bordere<i  in  unison  witli  the  corresponding  member  of  the  dorsal 
and  ventral  fine.  Tho  comjiunciit  rays  are  extremely  slender  and 
delicately  fimhriated  in  tliuir  di^tiil  parts.  All  the  tins,  although 
sniuU  with  reference  to  the  size  of  tlie  fish,  are  comparatively  larger 
than  the  corresponding  organs  of  Pholid<>p}wni8 ;  they  differ  also 
materially  in  having  bordered  margins,  and  being  transversely  sub- 
divided to  a  much  greater  extent.  The  caudal  fin  is  deeply  forked. 
The  upper  lobe  contains  sixteen  rays ;  tlie  lower  one  is  oomiKtsed  of 
a  like  number.  Both  upper  and  lower  margins  are  fringed,  and  a 
few  strong  fuleral  scales  occui-  at  the  base  of  each.  The  body  scales 
extend  rather  further  on  the  u]i]iur  lobe  than  on  the  lower.  The 
styles  supporting  the  rays  are  short  and  slender,  and  of  equal  length 
in  each  lobe  ;  in  the  tail  of  P/ioUdophorus,  the  styles  of  the  upper 
lobe  are  very  considerably  longer  than  those  of  the  lower  lobe. 
The  fin  rays  are  stronger  in  tlie  upi>er  lobe  than  in  the  lower.  The 
transverse  articidations  occur  at  shorter  intervals  than  in  the  tail 
rays  of  Photidopkorus ;  in  the  lower  lobe  the  divisions  of  the  ossi- 
cles are  so  nearly  coincident  that  they  form  continuous  elevated 
lines  sweeping  across  the  fin,  while  in  Pholidophoi-us  and  the 
allied  genera,  the  articulations  of  one  ray  generally  impinge  between 
the  articulations  of  the  adjoining  ray.  The  result  of  this  arrange- 
ment, combined  with  the  frequency  of  the  sub-divisions  of  the  rays 
of  this  and  the  other  fins,  would  be  to  afford  a  greater  amount  of 
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lateral  flexure  in  the  organs  of  locomotion  in  Nothosomua,  while 
the  necessary  support  was  provided  for  by  the  federal  scales  and 
strengthened  borders  of  the  anterior  rays.  The  dorso-ventral  series 
contain  eight  scales,  slightly  inclined  backwards.  The  mucous 
duct  pierces  the  third  row  from  below,  tliis  being  the  position  of  the 
largest  scales ;  the  row  next  below  it  being  the  next  also  in  size. 
These  and  the  two  rows  above  the  lateml  line  are  considerably 
larger  than  those  above  and  below,  until  near  the  region  of  the  tail, 
where  all  the  scales  are  nearly  imiform  in  size.  The  scales  are  thick, 
compact,  and  highly  lustrous.  The  outer  sm-face  is  smooth,  and  the 
free  margins  entire.  The  inner  surface  is  provided  with  a  broad 
perpendicular  band,  occupying  the  centre  of  the  scales  on  the  flanks, 
but  extending  over  the  entire  inner  area  of  the  caudal  scales.  Each 
band  terminates  above  in  a  strong  pointed  process,  which  locks 
into  a  corresponding  depression  on  the  lower  margin  of  the  scale 
next  above  it.  Receding  towards  the  tail,  these  processes  become 
gradually  more  and  more  obtuse,  until  they  disappear  altogether, 
and  the  few  most  distal  scales  are  united  by  apposition  of  the  broad 
margins  of  the  bands.  In  Pholidophorus  and  the  allied  genera  the 
scales  covering  the  centre  of  the  flanks  are  commonly  larger  than 
those  on  the  upper  and  lower  margins  of  the  body  ;  but  there  is 
always  a  more  or  less  graduated  passage  from  the  one  form  to  tlie 
other,  by  the  interposition  of  scales  of  intermediate  dimensions, 
even  in  Pholidophorus  pachyaoraus,  wliere  the  extremes  are  most 
exaggerated.  The  details  above  given  show  that  in  Kothosomus, 
the  flanks  are  protected  by  four  rows  of  large  scutiform  scales,  suc- 
ceeded above  and  below  by  small  scales,  the  transition  from  the 
one  form  to  the  other  being  abrupt.  In  this  respect  Nothosomus 
has  some  resemblance  to  the  sauroid  genera  Aspidxyi'hynchiis  and 
Belono8t(ym,U8y  but  in  all  other  respects  it  appears  to  be  a  legitimate 
member  of  the  Lepidoid  family. 

Locality* — The  Lias  of  Street,  Gloucestershire. 


EXI»LANATI0N    OF   PlATE. 

Fig.  1.  Nothosomus  octostychiust  size  of  nature. 

Fig.  2.  Dorsal  fin,  magnified. 

Fig.  3.  Ventral  fin,  magnified. 

Fig.  4.  Anal  fin,  magnified. 

Fig.  5.  Caudal  fin,  magnified. 

Fig.  6.  Tail  of  Pholidophorus^  magnified. 

P.   DE  M.   GUEY  EgERTON. 

February  1857. 
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PLEUBOPHOLIS.     GbN.  NoY. 

[GennsPLEUROPHOLIS.  irXcv/xi,  the  side ;  ^o\if,  a  scate.  Eoebtov.  (Sab-kingdom 
Yertebrata.  Class  Pisces.  Order  Goniolepidotl  Family  Lepidostel  8ab-fiunily 
Lepidostei  bomocercL  2nd  Group,  body  elongated,  more  or  less  fosifbrm.)  Caadal 
fin  forked ;  dorsal  fin  opposite  the  anal  fin  ;  anal  fin  extended  ;  head  small;  body  slender ; 
scales  of  the  flanks  arranged  in  a  single  series.] 

Fleuropholis  attenuatus,    Morris.     Cat.  Brit.  Foss.,  1864. 

I  propose  the  generic  designation  Pleuropholia  for  a  small  group 
of  fishes  of  diminutive  size  and  limited  geological  range,  but  pos- 
sessing characters  singularly  well  defined  and  very  distinct  fix>m 
those  of  any  genus  of  fossil  fishes  hitherto  described.  In  the  form 
of  the  head^  the  position  of  the  mouth,  and  general  outline  of  the 
body,  they  somewhat  resemble  a  small  Thrissopa  or  Leptolepia.  The 
arrangement  of  the  fins  also  corresponds  to  some  extent  with  that 
of  those  organs  in  the  former  genus.  The  characters  of  the  tail 
resemble  those  of  Ophiopais.  The  dermal  peculiarities,  however,  are 
so  remarkable  that  they  forbid  the  association  of  Pleurophclia  with 
any  known  genus.  If  we  except  the  isolated  family  of  the  Acan- 
thocleiy  the  multiplication  of  the  scales  in  the  dorso-ventral  series  is 
greatest  in  the  genera  PcLchycormua,  Endactis,  and  Gosmdlepia, 
In  the  latter  we  find  not  less  than  sixty  scales  in  each  series  on  the 
anterior  and  middle  regions  of  the  trunk.  In  Nothoaomua  the 
number  is  reduced  to  eight,  and  in  the  sauroid  genus  Aspidorhyn^ 
chus  the  flanks  are  protected  by  large  scutes,  the  dorso-ventral  series 
being  completed  above  and  below  by  a  few  scales  of  much  smaller 
dimensions.  These  characters  are  subject  to  occasional  variations 
in  the  latter  genus,  and  the  single  scutes  are  sometimes  replaced  by 
two  or  three  scales.  In  Pleuropholis  the  dorso-ventral  series  are 
also  composed  of  a  single  row  of  scutes,  completed  above  and  below 
by  a  few  small  scales,  the  latter  being  more  numerous  in  the  caudal 
region.  In  this  respect  it  resembles  the  cretaceous  genus  Priono- 
[ix.  vii.]  9  H 
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Itjna.      I  am  cognizant  of  iteveral  si>ecie3,  probably  refcmble  to  this 
I      gcnuK,  tUl  of  wliioh  will  be  noticed  in  the  siHiiiel. 

Dencnption. — The  boautifH!  little  fis>i  whieh  I  have  aclectwl  as 
the  type  of  the  gviitis  wiis  found  by  Mr.  Bristow  in  the  Middle 
PurW'k  beds  at  Apael  Lane,  north  of  Sutton  MiiniJevUle.  It 
nieaflUT«(i  two  inchca  in  length  IJom  the  nose  to  tlie  ertremity  of 
the  tail,  by  three- ten tki  of  an  inch  in  depth.  The  latter  meiwure- 
inont  i*  taken  at  a  point  midway  between  the  pectoral  and  anal 
fins,  from  which  point  the  body  tfvi>er3  bymmetriciUly  to  the  tail. 
The  head  mi-aaurefi  four-tentli8  of  an  inch  in  length.  The  moutli  ia 
small  urwl  opens  iipwarcls,  aa  in  7'hn'HM}>»  and  Leptolep!^.  The 
reUtive  size  and  position  of  the  orbit  conx'S[>ond  also  with  these 
genera.  The  ojwrculnr  bonea  are  nf  moderate  size  and  smooth 
exterior.  The  raya  of  the  pectoral  fin  are  strong  in  relation  to  the 
size  of  the  fish.  Their  number  cannot  he  ascertained.  The  ventral 
fins  are  small,  nnd  situated  midway  between  the  pectoral  and  luiai 
fins.  The  dorsal  fin  commences  at  a  point  two-thirds  of  the  dis- 
tance from  the  nose  to  the  fork  of  the  tail  It  cont4iin»  ten  delicate 
raya,  single  for  lialf  their  length,  and  then  bifuroated  and  trans- 
versely articulated.  They  are  preceded  by  a  few  elongated  fulcra! 
scales.  The  anal  fin  ia  opposed  to  the  dordal  fm.  Tt  cmtaius 
twelve  ray*,  rather  distant  Irom  each  other.  They  oorresjiond  in 
character  with  those  of  the  dorsal  fin.  The  anterior  ray  is  bordered, 
Ik  olmracter  probably  also  common  to  the  dorsal  fia.  The  Caudll 
fin  is  deeply  i.-h-ft.  The  upper  lobe  is  invested  with  scales  at  its 
base,  and  contains  nine  principal  rays,  closely  set  at  their  insertion. 
Tlie  lower  lobe,  is  also  composed  of  nine  rays,  more  distant  firom 
each  other  than  those  of  the  upper  lobe.  All  the  rays  have  frequent 
transverse  joints,  more  numerous  on  the  lower  than  the  upper  lobe. 
The  borders  of  both  are  fringed  with  fine  elongated  fiUcral  scales. 
The  scales  ore  smooth.  Those  on  the  back,  belly,  and  tail  are 
small  and  lozenge-shaped.  The  remainder  of  the  body  is  covered 
with  a  single  row  of  high,  narrow  scutes,  inclining  backwards 
and  downwards  in  slightly  sigmoid  curves ;  each  scale  has  a  broad 
elevated  band  extending  from  the  apct  to  the  base  of  the  inner 
surface  (fig.  9).  It  is  broader  above  than  below,  and  terminates 
upwards  in  a  short  process,  which  connects  it  with  the  scale  next 
above  it  in  the  series. 

Locality. — This,  the  only  specimen  I  have  seen  of  PleuropJiolis 
attenuatus,  was  found  by  Mr.  Bristow  in  the  Middle  Purbeck  beds 
at  Apsel  Lane,  north  of  Sutton  MandevUle. 
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PLSUBOPHOLIS    CRASSICAUDUS.     Sp.  Nov. 

The  specimen  figured  on  the  same  plate  with  the  above,  No.  2,  was 
found  some  years  ago  by  Mr.  W.  Brodie  in  the  bed  known  in  the 
Durdlestone  Bay  section  as  the  Insect  Bed.  It  is  now  the  property 
of  the  Rev.  P.  B.  Brodie,  of  Rowington.  It  agrees  with  the  genus 
Pleuropholia  in  the  large  size  of  the  lateral  scales,  and  in  the 
extent  and  position  of  the  anal  fin ;  but  difiers  from  the  species  last 
described  in  the  more  massive  proportions  of  the  hinder  part  of 
the  body,  and  in  the  characters  of  the  caudal  fin.  The  specimen 
measures  one  inch  and  three  quarters  from  the  nose  to  the  base  of 
the  tail,  and  is  three-tenths  of  an  inch  in  depth.  The  latter  mea- 
surement falls  short  of  the  actual  dimensions  of  the  fish,  as  the 
dorsal  and  ventral  poi-tions  ai^e  wanting,  and  the  larger  scales  alone 
remain.  The  head  agrees  for  the  most  part  with  that  of  Pleuro^ 
pJiolia  attenuatus.  The  operculum  is,  perhaps,  relatively  larger, 
and  the  ganoid  external  layer  thicker,  characters  which  are  re- 
peated in  the  squamation.  The  scales  comprised  in  the  principal 
series  are  broader,  thicker,  and  straighter,  those  in  the  vicinity  of 
the  tail  are  longer  and  more  irregular  in  form.  Tlie  position  of  the 
anal  fin  is  discernible,  but  its  characters  are  indistinct.  The 
caudal  fin  has  some  strong  fulcra!  scales  on  its  lower  margin,  and 
appears  to  have  been  much  stronger  and  less  furcate  than  in  the 
other  species.  A  small  fish  discovered  by  the  late  Count  Mlinster 
in  the  quarries  of  lithographic  stone  at  Kelheim  has  a  very  close 
resemblance  to  this  species,  but  the  scales  are  more  delicate  and 
greatly  more  numerous.  The  tail  is  more  like  that  organ  in 
Pleuropholia  attenuatus.  A  figure  of  this  species  is  given  on 
the  Plate,  No.  3.  Professor  Agassiz  originally  named  it  PholidO' 
phorus  Ueviaaimus  ;  he  subsequently  removed  it  to  his  new  genus 
Nothoaomua  ;*  but  it  must  now  be  considered  a  Pleuropholia. 

Locality. — Pleuropholia  craaaioaudu^  is  from  the  Insect  bedof  tlie 
Purbeck  strata  in  Durdlestone  Bay,  No,  106  of  Mr.  Austen's  table.f 

Plate  VII.    Fig.  4. 

PLEUROPHOLIS    L0NQICAn2DnS.      Sr.  Nov. 

When  engaged  in  examining  materials  for  describing  the  several 
species  of  fossil  fishes  from  the  Purbeck  strata  published  in  the 
Eighth  Decade  of  the  Memoirs  of  the  Geological  Survey,  I  found 

:    *  Foiss.  Fobs.,  toL  2,  p.  288. 
t  Guide  to  the  Geology  of  the  Isle  of  Furbeck,  by  the  Bey.  J.  H.  Austeo,  page  17. 


two  spmmeiu  in  the  Musflnm  in  Jermyu  Street,  wtuc&,  although 
T«ry  iin|)errect,  g&vc  evidence  of  anotber  speciee  of  the  geaus  PUurth' 
pholit.  I  have  rowntly  received  from  the  Rev.  John  AiiHten  (whose 
abouTB  in  the  Purbeck  beds  are  well  known  to  geologiiit«)  tliree  ad- 
ditiounJ  spetaraeDK  of  a  spectea  o{  PJeuropholU  i^parontly  dilfurcat 
from  that  indicated  by  the  flpucimetiK  lu  Jermya  Street.  Of  these, 
one,  and  that  the  most  perfect,  )>elonga  to  Mr.  W.  Brodie,  of  Swimage. 
■nd  WM  found  by  bim  in  the  bed  numbered  69  in  Ur  Aiutaa'ii 
table  of  the  Purbeck  strata;  a  has  pt-rftwt  8i>eciuieu  of  «  larger 
imUvidusl  of  the  muiie  spveivii  wiu  fumialied  by  Mr.  Lister,  of 
Langton  Purbeck,  aiid  the  thii'd,  a smtJler  one,  is  from  Mr.  Austen's 
private  collection.  As  the  specimeas  in  the  Jeruiyu  SlTCct  Muoeitin 
are  not  sufficiently  perfpct  for  dctniled  description,  I  may  here 
briefly  state  that  my  roiuton  for  c>i»sidering  them  spoiHlicaUy  dis- 
tinct from  the  aiibjeots  of  thin  and.  the  foregoing  description  re»tB 
upon  the  cliaracter  of  the  large  scnics  covering  the  flanks  of  the  flah, 
ni^ch,  in  th«su  HiKiciiiieoH,  uie  distinctly  serrated  on  the  posterior 


.  Brodie's  specimen,  of  which  a  figure  ia  given  in  the  plate, 
ai'os  three  inches  ajid  thr^o  tenths  &om  the  nose  to  the  ex- 
tnmity  of  the  Uiil  ;  the  liead  and  tail  each  measure  seven  tenths 
of  an  inch,  and  the  greatest  depth  of  the  body  is  six  tenths.  These 
comparative  dimensions  attest  the  slender  proportions  of  Uie  &Ui, 
and,  oombined  willi  ttie  small  abte  of  the  head  and  the  large  aize  of 
tli<i  tail,  give  t?viiie!ic-«'  of  its  ha^'inglifcn  a  swift  and  ai^ih  swiiiimer. 
The  bead  is  narrow,  and  somewhat  pointed  at  the  muzzle,  the  gape 
small,  and  with  no  traces  of  teeth  discernible.  In  these  respects, 
and  in  the  relative  proportions  of  its  constituent  members,  it  re- 
sembles the  corresponding  parts  in  the  genus  Leptolepis.  The 
pectoral  flns  contain  at  least  a  dozen  rays ;  the  anterior  one  is 
armed  with  a  border  of  long  sharji  spines ;  the  succeeding  three  or 
four  rays  are  very  strong ;  all  tliese  have  the  transverse  articu- 
lations rather  distant.  The  remainder  of  the  fin  is  composed  of 
smaller  bones,  not  very  distinctly  preserved.  The  ventral  fins  are 
small,  and  situated  halfway  between  the  snout  and  the  extremity 
of  the  tail  fin.  The  anal  fin,  commencing  a  little  behind  the  ventral 
fins,  extended  almost  to  the  insertion  of  the  caudal  fin.  The  numb^ 
of  rays  constituting  this  organ  cannot  be  ascertained  from  any 
of  the  specimens.  The  dorsal  fin  is  small  in  this  species,  and 
situated  immediately  above  the  anal  fin,  a  position  for  this  fin 
very  unusual  in  the  members  of  the  Lepidoid  family,  and  very 
characteristic  of  the  genus  Pleuropkolis.    The  base  of  the  upper 
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lobe  of  the  caudal  fin  is  covered  by  an  oblique  prolongation  of  the 
scales  of  the  tail  The  upper  margin  of  the  fin  is  roofed  with 
a  series  of  elongated,  imbricated  scales,  similar  to  those  seen  in  the 
genus  OphiopeiSy  and  common  to  most  of  the  heterocerque  fishes. 
The  rays  composing  the  fin  are  horn  twenty  to  thirty  in  number, 
and  are  long  and  powerful  for  the  size  of  the  fish.  The  pedicle  of 
the  tail  is  narrow,  allowing  great  latitude  of  motion  to  the  pro- 
pelling organ.  The  general  arrangement  of  the  large  scutiform 
scales  investing  the  flanks  of  the  fish  corresponds  with  that  described 
in  the  for^^ing  memoir ;  and  is^  in  fact,  a  generic  rather  than  a 
specific  character.  The  scales  on  the  back  and  belly  are  small  and 
lozenge-shaped ;  these  are  connected,  above  and  below,  with  the  prin- 
cipal longitudinal  series  of  high  and  narrow  scutiform  scales  covering 
the  parietes  of  the  thorax  and  abdomen.  Beyond  the  hinder  part 
of  the  dorsal  fin,  the  smaller  scales  encroach  more  and  more  on  the 
principal  series,  and  the  latter  diminish  in  altitude,  until,  in  the 
proximity  of  the  tail,  all  the  scales  are  nearly  uniform  in  size.  The 
outlines  of  the  scales  in  the  principal  series  are  waved  in  double 
curvatures,  representing  a  series  of  parallel  sigmoid  lines  of  very 
graceful  appearance,  the  curves  becoming  gradually  less,  until,  in 
the  caudal  region,  the  scales  are  nearly  rectilinear.  All  the  scales 
are  invested,  on  the  outer  surface,  with  a  thick  and  shining  coat 
of  ganoine,  without  sculpture,  and  unbroken  at  the  posterior  margin. 
The  under  surfaces  have  broad,  slightly  elevated  bands,  occupying 
the  median  area  of  each  scale  (fig.  9).  The  connexion  with  the 
lozenge-shaped  scales  of  the  back  and  belly  is  provided  for  by 
a  small  process  at  the  upper  and  a  slight  depression  at  the  lower 
extremities  of  these  bands. 

Locality, — The  specimen  belonging  to  Mr.  Lister  is  firom  near 
the  bottom  of  the  Downs  vein  of  the  Purbeck  section,  which,  as 
I  am  informed  by  Mr.  Austen,  corresponds  with  the  bed  No.  69  in 
his  tabular  arrangement.  Mr.  Brodie's  specimen  is  from  the  same 
region  of  the  section,  and  Mr.  Austen's  is  from  a  thin  shale  sub- 
ordinate to  bed  48  of  his  economic  table,  which  corresponds  with 
No.  69  of  the  Durdlestone  Bay  section. 

PLEUROPHOLIS    SEBRATUS.     Sp.  Nov. 

Plate  VII.    Fig.  5—9. 

I  have  recently  ascertained  that  the  specimens  in  the  Museum  of 
Practical  Geology  indicating  another  species  of  Pleuropholisy  to 
which  I  alluded  in  the  description  of  Pleuropholia  longicaudue, 
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were  derived  from  the  Purbeek  strata  at  Hartwell,  near  Aylesbuxy. 
Through  the  kindness  of  Dr.  Lee,  who  has  obtained  a  large  number 
of  specimens  firom  the  same  locality,  and  who  most  liberally  for- 
warded them  to  London  for  my  inspection,  I  am  enabled  to  com- 
plete the  characters  of  a  fifth  species  of  this  genus,  which  I  have 
named  Pleurophclis  eerraius.  The  specimens  are  for  the  most  pai*t 
so  fragmentary  that  I  have  found  it  necessary  to  compile  the  specific 
characters  firom  the  examination  of  several  individuals.  The  most 
perfect  specimen  (the  only  one  indeed  wliicli  conveys  the  form  of  the 
fish)  is  represented  in  the  accompanying  Plate,  Fig.  6.  The  head 
and  tail  are  both  imperfect,  and  the  body  is  a  mere  impression,  the 
counterpart  of  whicli  has,  unfortunately,  not  been  preserved.  This 
Pleuropholis  resembles  the  other  members  of  the  genus  in  the 
arrangement  of  the  scales  and  the  disposition  of  the  natatory 
organs.  It  differs  in  its  more  massive  proportions,  and  in  having  the 
posterior  edges  of  tlie  scales  serrated.  The  body  is  short  and  deep, 
compared  with  the  other  species  resembling  in  general  outline  the 
Pholidoph(yi*i,  The  dorsal  line  is  neaily  straight,  the  ventral  line 
rounded.  The  head  as  seen  in  the  specimen  figured  No.  7  is  small. 
The  mouth  opens  upwards,  and  appears  to  be  edentulous.  In  this 
character,  and  in  the  position  of  the  orbits  and  form  of  the  opercular 
flap,  it  is  so  like  the  head  oi  ti  Leptolepis,  that  apart  firom  other  evi- 
dence it  might  be  plausibly  assigned  to  that  genus.  The  pectoral  fins 
seen  in  the  same  specimen  ai*e  of  small  size,  containing  about  ten 
rays.  Tlie  ventral  tins  are  deficient  in  all  tlie  s]KH'imens  ;  the  point  of 
jittacliincnt,  lioWi'VtT.  «•!  tlior  <iri^^aii>  i^  >rrn.  in  Y\\i.  '>  to  have  Itooii 
lu-ai'ly  nK'Jial.  Tlir  <l<'r^al  and  anal  tins,  a-^  in  the  other  species  ot* 
lh«'  genus,  are  oi'iuisitc  to  each  othrr.  mhI  very  sitnilar  in  form  and 
size.  The  hase  of  tht-  tail  is  hroad,  and  the  scales  do  not  extend  so 
iiir  on  the  uj>|ier  lohe  as  in  PU  n  j'<>j>hi>f  i.s  oiUjiuaius  and  lomjl' 
voinJ(is.      The  dni>n-\  entfal    series    cf    sealcs    are   about   fortv    in 

ft 

nuniher  ;  (>t"  these  ti.e  lirst  thirtv  are  c<>n)])o.sed  oi'hir-'e  scutes  with 
a  few  >niall  lo/enue--^haped  scales  ahove  and  l.>elow.  In  the  ten 
posterior  rows,  the  s*ales  are  more  uniform  in  size.  The  most 
appreciable  distinctive  character  of  this  species  is  found  in  the 
serrated  margin  of  the  scales.  This  is  more  or  less  seen  in  all  the 
specimens  I  have  examined,  but  generally  in  the  impression  of  the 
scales  ;  the  scahs  themselves  being  in  so  brittle  a  condition  that 
they  are  never  well  i»reserved.  The  s])ecimen  I  have  selected  to  show 
the  dermal  characters  is  tlgoired  No.  G.  on  the  ])late.  Figs.  8  and  9, 
show  the  outer  surface  of  the  scale  (/,  and  the  inner  surlace  of  the 
scale  h,  enlarged. 
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Locality. — All  the  specimens  are  from  the  Furbeck  strata  of 
Hartwell,  near  Aylesbury. 


Explanation  of  Plate. 


Fig.  1.  Pleurophoiis  attenuatus,  magnified. 
Fig.  2.  P.  croMsicauduSf  siie  of  nature. 
Fig.  3.  P.  knisaimus,  sixe  of  nature. 
Fig.  4.  P.  hnfficauduSf  size  of  nature. 
Fig.  5.  P.  serrattUf  aive  of  nature. 
Fig.  6.  P.  serratus,  size  of  nature. 
Fig.  7.  P.  serratuSf  aize  of  nature. 
Fig.  8.  Scale  a,  magnified. 
Fig.  9.  Scale  b,  magnified. 

Feh'uary  1857. 


P.  DE  M.  Grey  Egerton. 
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Decade  IX.    Plate  VIII. 


HEOALURUS     DAHOSI. 

[Genus  MEGALCRUS.  Agasbiz.  (Sub-kingdom  Yertebrata.  Class  Pisces.  Order 
Goniolepidoti.  Family  Sauroidei.  Sub-foxnily  Sanroidei  homocercL  Snd  Group,  tall 
more  or  less  rounded.)  Caudal  fin  very  large  and  rounded ;  dorsal  fin  opposed  to  the 
interspace  between  the  ventral  and  anal  fins ;  head  large ;  jaws  furnished  with  large 
conical  teeth,  intermixed  with  smaller  ones.    Vertebral  centres  ossified.] 

Megalums  Damoni^  Sp.  Nov. 

This  remarkable  genus  is  placed  by  Professor  Agassiz  in  a  small 
group  at  the  end  of  the  Sam*oid  family,  comprising  in  addition  one 
fossil  genus  Macroaemius,  and  the  recent  genera  Lepidosteua  and 
Polypterus.  The  characters  common  to  these  four  genera  are  the 
upward  tendency  of  the  termination  of  the  vertebral  column,  and 
the  rounded  form  of  the  caudal  fin.  In  other  respects  they  differ 
widely  from  each  other.  M.  Pictet,  laying  greater  stress  upon 
the  dermal  peculiarities,  has  proposed  a  new  order,  "  les  ganoides 
cyclifferes/'  for  the  reception  of  the  fossil  ganoids  having  rounded, 
imbricated  scales.  He  divides  this  order  into  four  families;  the 
first  comprises  the  recent  Artiia,  and  the  fossil  genera  Notceua  and 
Cyclurus ;  the  second,  "  les  Leptolepides,"  the  genera  Leptolepia, 
Thareis,  Thriaaops,  Megalurua,  Oligopleurua,  and  Coccolepia  ;  the 
third  and  fourth,  "  les  Celacanthes  '*  and  "  les  Holoptychides," 
embrace  the  Cselacanthoid  family  of  Agassiz.  This  is  not  the  place 
to  discuss  at  length  the  validity  of  the  proposed  new  arrangement. 
The  objections  to  it  are  manifold,  and  until  some  more  satisfactory 
solution  of  the  admitted  incongruities  of  the  old  system  is  pro- 
pounded the  lesser  evil  will  be  to  abide  by  the  latter,  rather  than  in- 
troduce new  elements  of  discord  of  greater  magnitude  than  those 
complained  o£  The  ordinal  titles  proposed  by  M.  Pictet  involve 
a  contradiction,  for  he  associates  together  as  "  Ganoides  cyclif feres  " 
several  genera,  some  having  and  some  devoid  of  the  true  ganoid 
character  of  the  scales.  Again,  in  his  second  order,  "  les  Ganoides 
rhombifferes,"  he  includes  Pachycormua  and  Catui^ua^  genera  in 
which  the  rhomboid  form  of  scale  becomes  nearly  obsolete,  and  the 
[IX.  viii.]  9  I 
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curvilinear  character  begins  to  be  appr«ciabk-.  The  reasons  induced 
in  favour  of  th«  new  iichvuii.-,  from  the  teeth  and  other  stnictunvl 
Uetiuls,  are  still  Riori:  untetuLbIc  than  tlioae  iltirivcd  from  the  dermiU 
cliaracters ;  but  the  Bubject  is  too  brge  to  be  further  pursued  in 
this  artjcla  Tho  g^nus  Me(falurws  is  unquestionably  a  member  of 
the  Ganoid  order  tm  defined  by  Agussiz,  the  8ea,les  being  invested 
with  a.  coat  of  enamel,  which,  although  thin,  is  unniistakeable.  I 
h&ve  aacertoined  ttiat  the  scaler  of  Leptolepts  are  similai'ly  coated, 
a  fact  which  is  disputed  by  M.  Pictet,  and  other  continental 
ichthyologists.  The  large  teeth  of  Afegaltirus  deagnate  its 
position  as  a  genus  of  the  Sauroid  family.  The  structure  of  the 
vcrtebnil  colunm  and  its  appenda^iies,  with  the  exception  of  the 
caudal  portion,  retteniblea  that  of  the  corresponding  parts  in  Caiurus. 
The  distal  extremity  of  the  column  and  the  caudal  fin  are  most  like 
those  parte  in  Macroaemius  anil  Lepldosteua,  with  some  affinities 
to  the  Cajlacanthoid  family,  more  especially  to  the  genus  Undina 
of  Count  Munster.  The  genus  Ollgopleurus  of  Mr.  Thiollitre 
appears  to  he  intermediate  in  character  between  Caiwru^  and  Slega- 
luTtis,  and  affords  an  easy  transition  from  the  one  to  the  other. 

Description. — Ml  the  species  of  this  genus  hitherto  descri!>ed 
are  from  coutiueutal  localities,  their  stratigraphical  position  being 
limited  to  the  upper  region  of  the  Oolitic  system.  The  subject  of 
this  article  was  discovered  last  year  by  Mr.  Damon  in  the  \-icinity 
of  Weymouth.  It  is  intermediate  in  size  between  Mrgalurus  lepi- 
dotu^  and  Megftluru^  elongahis  of  Agnssiz  ;  it  differe  from  the 
former  in  bfiving  the  head  comp.ira lively  shorter,  the  body  more 
slender,  and  the  soiles  moi-e  elongated  ;  and  from  the  latter  in  being 
a  shorter  and  deeper  fish.  The  specinien  measures  sis  inches  from 
the  nose  to  the  extremity  of  the  vertebral  column,  by  one  inch  and 
a  half  in  depth  from  the  dorsal  to  the  ventral  fins.  The  body 
diminishes  very  slightly  to  the  tail,  the  smallest  diameter  being  one 
inch  and  one  tenth.  The  head  is  one  inch  and  seven-tenths  in 
length,  by  one  inch  and  two-tenths  in  depth.  The  scapulocoracoid 
bones  are  strong  and  smooth,  having  a  thick  prominent  rib  on 
the  inner  anterior  margin.  The  vertebral  column  traverses  the 
centre  of  the  body.  It  is  straight  until  it  nearly  reaches  the  tail, 
where  it  lias  an  upward  curvature.  It  contains  about  fifty  bi- 
concave vertebne  The  apophyses  are  short  for  the  proximal  two 
thirds  of  the  column,  but  in  the  distal  third  they  increase  consecu- 
tively in  length  to  the  base  of  tiie  caudal  fin,  and  thence  decrease 
towards  the  extremity  of  the  column.  The  pectoral  and  ventral 
fins  are  small  and  indistinct.     The  first  ray  of  the  dorsal  fin  is  imme- 
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diately  over  the  attachment  of  the  ventral  fins.  The  middle  of  the 
fin  is  coincident  with  the  centre  of  the  dorsal  line.  It  is  supported 
upon  seventeen  strong  intemeural  spines,  and  contains  alike  number 
of  rays.  These  are  entire  for  some  distance  from  the  base ;  they 
then  bifurcate,  and  are  transversely  jointed  at  small  intervals.  The 
anal  fin  is  situated  nearer  to  the  ventrals  than  to  the  lower  lobe  of 
the  caudal  fin.  It  is  attached  to  eight  ossicles,  and  is  composed  of 
as  many  rays,  agreeing  in  all  respects  with  those  of  the  dorsal  fin, 
except  in  being  shorter  and  more  slender.  Therfe  are  traces  of 
border  scales  on  the  first  rays  of  both.  The  caudal  fin  is  broad  and 
rounded  posteriorly.  In  form  it  resembles  the  tail  of  the  recent 
Lepidosteus.  A  few  fin  rays,  constituting  the  upper  lobe,  spring 
from  the  neurapophyses  of  the  sixth,  seventh,  and  eighth  vertebrae, 
reckoning  from  the  caudal  extremity  of  the  column.  These  are 
single,  without  bifurcations  or  transverse  joints;  the  remainder, 
about  twenty  in  number,  are  supported  by  the  flattened  extremities 
of  the  elongated  hsemapophyses.  They  are  coarse,  with  three  or  four 
bifurcations  and  frequent  joints.  The  fin  is  completed  below  by  a 
few  single  rays  springing  from  the  h^mapophysis  of  the  fifteenth 
vertebra.  This  is  the  longest  of  these  processes  ;  those  behind  it 
decrease  in  gradation  to  the  extremity  of  the  column.  The  scales 
are  large,  and  rounded  posteriorly  ;  they  differ  from  the  scales  of 
MegaluTua  lepidotus  in  having  the  longitudinal  diameter  greater 
than  the  transverse.  They  are  thick,  and  of  a  coarse  texture,  and 
are  covered  exteriorly  with  a  thin  coat  of  enamel,  ornamented  with 
fine  concentric  rings.  They  have  no  rib  or  articulating  process 
on  the  inner  surface.  In  this  respect,  and  in  their  imbricated 
arrangement,  they  very  much  resemble  the  scales  of  a  Ccdacanthus. 
This  very  interesting  addition  to  our  list  of  British  fossil  fishes  I 
have  designated  by  the  specific  name  of  Megalurus  Darrwni, 

Locality, — Found  by  Mr.  Damon  in  the  Purbeck  strata  at  Bin- 
ombe,  about  three  miles  north  of  Weymouth. 


Explanation  of  Plate. 

Fig.  1.  Megalurus  Damoni,  size  of  nature. 
Fig.  2.  Counterpart  of  do.,  dze  of  nature. 
Fig.  3.  Scale,  magnified. 

P.  DB  M.  Grey  Eoerton. 
February  1857 
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Decade  IX.    Plate  IX. 


MEOALUBUS  AUSTEHL 


[Genus  MEGALUBUS.  Agassiz.  Sab-kingdom  Yerebrata.  Class  Pisces.  Order 
GoniolepidotL  Family-  Sauroidel.  Sub-&mily  Sauroidei  homocercL  2nd  Group  ;  tail 
more  or  less  rounded.)  Caudal  fin  very  large  and  rounded  ;  dorsal  fin  opposed  to  the 
interspace  between  the  ventral  and  anal  fins  ;  head  large ;  jaws  famished  with  large 
conical  teeth,  intermixed  with  smaller  ones  ;  vertebral  centres  ossified.] 

Megalurus  Austenu  Sp.  Nov. 

Description. — ^The  discovery  of  the  very  perfect  specimen  de- 
scribed in  the  preceding  article  has  fiimished  the  due  to  the  true 
nature  of  a  group  of  icthyolites  not  uncommonly  occurring  in 
the  quarries  of  Purbeck  stone  at  Swanage,  but  for  the  most  part  in 
a  very  fragmentary  condition.  Many  of  these  specimens  have  come 
luider  my  notice  from  the  collections  of  Mr.  Austen  and  others,  who 
have  turned  their  attention  to  the  Purbeck  fossils ;  but  I  have 
hitherto  failed  to  recognize  them  as  belonging  to  the  rare  genus 
Megalurus  of  Agassiz.  The  parts  most  commonly  preserved  are 
the  vertebral  column  and  some  of  its  spinous  appendages,  and  such 
specimens  have  generally  been  considered  as  belonging  to  the 
Lepidotua  minor y  so  common  in  the  Swanage  quarries.  Last  year  I 
obtained  a  specimen,  more  perfect  than  any  I  had  before  seen,  of 
this  fish,  but  as  the  tail,  so  characteristic  of  the  genus  was  deficient, 
I  passed  it  over  without  a  detailed  examination,  in  the  hopes  that 
more  satisfactory  evidence  of  its  generic  affinity  might  be  brought 
to  light.  While  examining  the  specimen  described  in  the  last 
article,  and  comparing  it  with  other  specimens,  I  became  aware  of 
the  affinity  between  it  and  the  Swanage  specimens,  a  result  which 
subsequent  investigation  proved  to  be  coiTect  as  to  general  relation- 
ship, the  species,  however,  being  distinct.  The  portion  of  the  fish 
preserved  in  the  specimen  comprises  about  two-thirds  of  the  entire 
length,  the  hinder  third  being  deficient.  Tlie  pectoral,  ventral,  and 
dorsal  fins  are  seen  in  situ,  but  the  anal  fin  is  wanting.  The 
fish,  when  entire,  would  probably  measure  ten  or  eleven  inches  in 
[IX.  ix.]  9  K 
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length.  The  ^^atest  d(-i)th  in  two  inches  tmd  a  half.  The  head  is 
pniportionately  smaller  Uiaii  in  tlie  other  species  of  Megalunis, 
and  th«  ji'jsterior  isdge  of  tbu  opercular  flap  more  angular.  The 
dorsal  line  is  uearly  stmij^lit,  while  the  abdominal  line  has  a  con- 
itiderable  downward  curvature.  These  lines  are  nearly  parallel  in 
Megalurxis  Damon'i,  and  in  Megalunis  lepidotVJt  the  dorsal  line  is 
mora  curved  than  the  abdomiual  line.  Thirty-five  vertebrse  are 
preservud,  of  etrong  osseous  texture.  The  length  of  each  is  rather 
gntnter  than  the  diameter.  The  peripheral  pits  are  deep  and 
strongly  marked,  but  the  size  of  the  intervertebral  cavities  cannot 
be  Bscvrtniaed.  The  processes  of  the  anterior  vertebrte  are  short, 
tiddc,  and  irurved,  those  of  the  posterior  |jart  of  the  column  straight, 
long,  and  slender.  The  scapulocoracoid  arch  appears  to  have  been 
slight,  and  the  pectoral  tins  of  moilerate  size.  Tlie  component 
rays  are  H\ibdivided  transversely  into  a  great  number  of  ossicles,  a 
structure  wliich  must  have  given  great  pliability  to  the  fin.  The 
ventral  fins  are  small,  but  .strcngtlieued  by  a  tliick  anterior  ray  to 
each  fin,  having  considerable  curvature  at  its  pelvic  extremity. 
The  dorsal  &n  is  situated  over  the  ventral  fins,  anil  estends  as  fas 
backwards  as  the  insertion  of  the  aunl  fin.  The  three  or  four  anterior 
rays  are  *hort,  strong,  and  pointed,  the  succeeding  mys  are  long, 
dichotomoud,  and  articulated  transversely  at  short  intervals.  The 
number  of  raya  composing  the  fin  was  not  less  than  seventeen,  and 
these  are  supported  on  a  like  number  of  inteiapophyseal  ossiclw 
deeply  inserted  in  the  integixmentar)-  tissues.  The  position  of  tJio 
aiiul  till  is  ,s(.Tii  l.y  :i  sliglit  iiui.iv.-sl..;,  uf  tl-j  :nd:-ii.M-  nxy^  in  tlie 
matrix  of  the  specimen,  but  an  unfortunate  fracture  has  removed 
the  fin  itself  The  scales  more  nearly  leseiiible  those  of  MegaluTue 
lepidotua  than  those  of  Mcgaluriui  Lamoni;  they  are,  however, 
too  imjierfect  to  be  accurately  cxiimined.  I  have  named  this 
species  Mcjalurus  Austt'il,  in  recognition  of  the  hibours  of  the 
Rev.  John  Austen  in  working  out  tho  stratigrjipiiical  details  of  the 
Purbec'k  l-cds. 

Local'dij. — The  specimen  figured  and  described  was  found  in  a 
quarry  of  Purbeck  atone  in  the  neighbourhood  of  Swanage,  and  is 
now  in  my  possession. 


DiisciiiHTioN  OF  Plate  9, 

fig.  1.  Meijalurui  Austeni,  size  of  nature. 

P.  DE  M.  Gkey  Egerton, 

April  20,  18j7. 
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Decade  IX.    Plate  X. 


MAGBOPOMA    EOEBTOBI. 

[Genus  MACROPOMA.  Aoassiz.  (Sab-kingdom  Yertebrata.  Class  Piscet. 
Order  GoDiolepidotl  Family  Cielacantbl)  Caudal  fin  yery  large,  rounded.  Two  dorsal 
fins,  one  over  the  interspace  between  the  pectoral  and  ventral  fins,  the  other  opposed  to 
the  interspace  between  the  ventral  and  anal  fins.  The  rays  armed  with  marginal  spines. 
Scales  enamelled,  imbricated,  rounded  posteriorly,  and  tuberculate.  Teeth  large  and 
conical,  intermixed  with  smaller  ones.     Vomer  and  palatines  dentigerous.] 

Macropoma  Egertoni,     Ag assiz.     Poiss.  Foss.  vol.  2,  part  2,  page  1 86. 

At  the  time  when  Professor  Agassiz  was  engaged  upon  his  great 
work  on  the  Fossil  Fishes,  the  materials  crowded  in  upon  him  in 
such  abundance  that  he  found  it  impossible  to  comprise  them  all  in 
one  publication,  with  any  prospect  of  completing  it  in  reasonable 
time.  He  therefore  determined  to  finish  his  original  work  in  five 
volumes,  and  to  postpone  the  descriptions  of  those  species  he  could 
not  incorporate,  to  form  a  series  of  supplementary  monographs.  He 
was  only  able  to  issue  one  of  these,  that  on  the  fishes  of  the  Old  Red 
Sandstone,  before  his  engagements  in  the  United  States  put  a  stop 
to  his  ichthyological  labours  on  this  side  the  Atlantic.  As  there 
seems  to  be  little  chance  now  of  his  resuming  the  subject,  it  appears 
to  me  desirable  that  some  of  the  most  characteristic  genera  and 
species  which  were  named  by  him,  but  not  described,  should  no 
longer  remain  in  our  catalogues  undefined.  I  have  therefore  selected 
a  few  of  the  most  striking  forms  for  description  in  this  Decade. 
The  genus  Macropoma  is  one  of  the  most  singular  in  the  whole 
range  of  fossil  ichthyology.  We  owe  its  discovery  to  the  inde- 
fatigable zeal  and  scientific  skill  of  the  late  Dr.  Mantell,  who 
described  the  only  species  then  known  under  the  name  of  Amia 
Lewesiana.  Professor  Agassiz  subsequently  determined  it  could  not 
be  considered  as  belonging  to  that  genus^  but  that  it  constituted  a 
new  generic  type,  to  which  he  gave  the  name  now  adopted.  The 
specific  name  given  by  Dr.  Mantell  ought  to  have  been  continued, 
but  a  departure  from  the  rigid  rule  of  scientific  nomenclature  was 
[ix.  X.]  9  L 


justifiable  in  Uiis  case  for  tlic  purposu  of  p^qwluatuig  tlS 
thu  Ulontod  discoverer  of  Maci-oponvi  MuttMli.  Tbe  remains  of 
fehi.s  fisli  on  most  oomvrouK  tii  tlie  dialii  fornuitioDB  of  tbe  Boath 
of  Kn^lond,  anil  oro  all  rufernlile  to  one  and  tlio  same  s]Niei4A  The 
subject  of  tills  article  constitutes  a  e^'cond  spcMes  "f  Ui*  genus  fonml 
in  the  Gault  at  SiJeotoa,  in  Yorksliirc  Tlw;  specimen  whidi  in  in 
my  posBCS§ioii  b  unitjuc,  tind  ProfeMtor  Agasnis  did  me  tbe  lionour 
of  naming  it  after  me.  * 

Detcriylion. — Tlie  reasons  asragiied  by  Professor  Agassiz  for 
considering  tlits  a  distinct  species  in  the  short  allusion  he  makeii  to 
it  in  tlw  "  Poissou!*  Fossiles,"  are,  "themoremiiformcliaractcr  of  tiie 
ecolcR,  and  ditferencea  in  the  form  of  tbe  bead."  Tb««  and  other 
specific  peculiarities  will  be  tnjatod  of  in  the  aequel.  The  specimen 
exhibit)!  only  the  iinterior  half  of  the  fish ;  comprising  the  head, 
the  pectoral  fin,  and  thp  fii-xt  few  rays  of  the  dorsal  fin.  It  evidences 
a  fUh  of  the  largest  dimensions  attained  by  the  Montelliim  sjiecies. 
The  bead  from  tbe  snout  to  tht-  j)Ost«rior  ed^  of  the  ofierculum 
meamii-cs seven  indies;  the  deptl:  nt  the  owiput  is  five  inches  smd  » 
half,  and  the  breadth  at->ros»t  the  frontal  bones  three  iuclica.  Tbe 
tnclinntinn  of  the  [trofile  line  of  the  head  in  very  bteep  from  the 
occiput  to  the  orbit,  fnr  inoiv  so  tlinu  iu  the  allied  species ;  the  orbit 
a  Bitnated  in  a  more  advanced  position,  and  the  facial  line  thenoo  to 
tile  snout  fulls  much  more  rapidly.  The  opereular  apparatus  covers 
A  fiu"  larger  area,  and  the  brcodlb  of  thu  cranium  is  compomtively 
greater.  Hie  mHAk  is  tim)  8p«d«s  is  iBrga,  and  a  portion  of  Uw 
capside  iiFthe  eye  is  preserved.  The  fiontiil  hones  are  wide,  coarse 
in  texture,  and  bear  a  fow  scattered  yninuk'S  on  their  exterior 
surface.  Tiie  borders  of  tlie  upper  jaw  are  formed  by  tbe  superior 
maxillary  bones,  which  are  very  broatl;  they  are  beset  with  very 
niunerous  sharp  pointed  tueth,  closely  arranged  and  of  uniform  size, 
Tlie  lower  jaws  are  also  very  broad,  and  the  space  between  tbe 
rami  ie  closed  by  a  single  glinesohyal  plate,  as  in  Lophiostomvg, 
Ampaima,  and-dmi'a,  Tlie  lines  of  demarcation  between  the  oper- 
cidar  bones  are  not  discernible,  but  the  eutire  apjiaratus  is  consider- 
ably larger  than  the  con-esponding  parts  of  Macropovvx  Mantelli. 
The  pectoral  fin  is  of  large  dimensions.  This  organ  is  not  jnentioiied 
in  tbe  description  of  Macroiioma  Afunldli,  nor  is  it  well  seen  in 
any  of  the  specimens  of  that  species  1  have  examined.  It  may  or 
may  not,  therefore,  be  a  distinctive  and  specific  character.  The  fin 
is  by  no  means  perfect  in  my  specimen,  but  it  measures  four  inches 
and  a  half  in  length,  by  two  inches  in  breadth.  The  rays  are  very 
numerous,  and  differ  from  those  of  the  dorsal  fin  by  being  dichotom- 
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ized,  transversely  jointed,  and  devoid  of  spines.  The  base  only  of  the 
dorsal  fin  is  visible ;  it  is  situated  three  inches  from  the  occiput. 
The  scales  are  smaller  and  more  uniform  in  size  than  those  of  the 
other  species ;  they  are  rounded  posteriorly,  and  are  higher  than  long. 
The  surface  ornament  is  very  different ;  instead  of  the  distinct 
tubercles  so  characteristic  of  that  species,  it  is  composed  of  minute 
granules  united  into  longitudinal  rows,  with  only  a  few  small 
tubercles,  interspersed  occasionally,  on  some  of  the  larger  scales. 
The  characters  above  detailed  fully  warrant  the  specific  distinction 
of  this  from  the  species  described  by  Dn  Mantell. 

Locality. — Found  in  the  Gault  strata  at  Speeton,  in  Yorkshire. 


Description  op  Plate. 

Fig.  1.  Macropoma  Eyertoni,  size  of  nature. 
Fig.  2.  Maxillary  bones  of  the  opposite  side. 
Figs.  3.  Scales,  magnified. 

P.  DE  M.  Grey  Egerton. 
February  1857. 

yiote, — Since  the  above  description  was  written,  I  have  received  from  Mr.  Beckles  a 
specimen  of  a  Macropoma  found  in  the  quarries  of  Purbeck  stone  near  Swanage.  The 
specimen  is  not  sufficiently  perfect  to  determine  the  species ;  it  seems  to  be  a  shorter  and 
deeper  fish  than  Macropoma  Mantelli.  It  is  interesting  to  know  that  the  genus  was  in 
existence  previous  to  the  deposition  of  the  cretaceous  system. 

r.  D£  M.  Gb£T  Egerton. 
JprU  20th,  1857. 
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BRITISH  FOSSILS. 


Decade  the  Tenth. 


PBEtlHIKtART  EssAY  upon  the  Ststematic  Abeangement  of  the 
Fishes  of  the  Devonian  Epoch,  hy  Tnoa  H.  Huxlet,  F.RS., 
Professor  of  Natural  History,  Government  School  of  Mines. 


The  endeavour  to  determine  the  systematic  pomtion  of  G 
hermts,  a  genus  of  Devonian  fishes,  first  described  and  figured  in 
Dr.  Anderson's  interesting  work  upon  "  Dura  Den,"*  and  more  fully 
discussed  and  illustrated  in  the  course  of  the  present  Decade,  has 
gradually  led  me  to  reconsider  the  whole  question  of  the  classifica- 
tion of  the  fishes  of  this  epoch  and,  eventually,  to  arrive  at  results 
which  seem  to  necessitate  an.  important  modification  of  the  received 
arrangement  of  the  great  order  of  Oanoidei. 

I  propose,  in  the  course  of  the  pages  of  this  preliminary  essay,  to 
take  the  reader  thi'ough  the  various  steps  of  the  argument  which 
terminates  in  this  conclusion ;  and,  commencing  with  a  brief  enu- 
meration of  the  most  important  characters  of  QlyptolcEmiLs,  I  shall 
proceed  to  the  discussion  of  the  peculiarities  of  other  genera,  more 
or  less  nearly  allied  to  it,  with  the  view  of  demonBtrating,  finally, 
that  Glyptoloinius  is  a  tolerably  typical  member  of  a  large  and  well 
defined  family  of  Ganoids,  which  abounded  in  the  Devonian  epoch, 
hut  whose  members  have  been  less  and  less  numerous  in  more 
modem  formations,  until,  at  present,  its  sole  representative  is  the 
African  Polypterua. 


Gisipfo?(emtt«^imnaMi(fig.l,andPIate3l.andIL),  the  only  known 
species  of  its  genus,  is  a  fish  with  an  elongated  body,  a  depressed  head. 
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uid  a  cooSenlly  tapering  catulnl  oxtntiuity,  I'Ue  orbits  are 
fbrwnrdM,  wliUo  the  gape  extcnils  fiir  bttok.  Tho  frontal  boDM 
ure  distinct  from  ono  another  and  from  the  parictnlK,  which  Um 
not  shorter  tlian  tliv  frontnltt,  and,  tliough  in  contact  througbont 
Uio  wbole  leiigtb  of  their  inner  margins,  are  j)erfectly  distinct  bom 
one  &Dotber.  Thre«  bones,  or  scales  (for  tbcy  Bccm  to  partslcc  as 
umob  of  tbe  Dnton.'  of  the  latter  as  of  thu  former),  a  median  and 
two  lHt«ral,  roof  in  the  occiptttd  n-yioii.  The  middle  of  the  jugular 
rvgion,  or  tliitt  couii'riHed  between  the  two  rami  of  the  mandibla 
u|»oii  the  under  surface  of  the  cranium,  is  ocoujiit-d  by  two  large^ 
ti-ianf^lar,  sijuamiform,  bonus — tho  iirineijud  junnlar  plates Q')' 
while  tho  iiiU-rv)il  li^f>  betwoen  tliciii  and  the  mandibular  rami,  on 
««ch  side,  it*  ttiheu  up  by  a  serieH  of  smaller,  qtmdrati.'  plates,  which 
increase  in  size  from  before  backwards — ilKlateraljv'jvif'trj>UUeii(p), 
Tliere  is  no  rhombr>idal  tnedutii  Jiir/uLtr  jilatc  interjKised  between  tim 
anterior  part  of  the  inner  edges  of  tho  principal  jugular  plates.  Th« 
teeth  are  of  two  kinds  ;  smaller,  ^t  in  a  close  series  along  tJie  edg«4 
of  tlie  jawB ;  Mid  larger,  placed  at  intert-als  along  the  palate,  and. 
pcrhapH  along  the  iiuier  side  of  the  mandible.  The  larger  t«eth 
have  grooved  baiius,  and  appear  to  be  composed  of  dendrodentine,' 


l)in(rrani  of  ihe  Head  of  Gl^j-f-la-nii 


•  IVif.  Pninler  .ipplios  ilie  tcmi  "  nenflrodnnis  "  tn  itiose  fishes  ilie  pulp  ciTJiics  of 
thmi:  ti'dh  appear  branclu-d,  in  conEcqiicncc  of  llii'  folding  of  their  voUe;  aod  tach 


foldtd  dcniinc  may  be  c 


litnllj  Wrmed  "  dcndrcdentinp." 
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The  pectoral  arch  ia  covered  by  two  triangular,  sculptured,  osseous 
plate8(Fct',  Pet'),  which  meet  ia  the  middle  line  below  and-  are 
superficial  to  the  so-called  coracoida.  The  paired,  or  pectoral  and 
ventral,  Sns  are  lobate ;  that  is,  the  fin  has  a  central  axia,  or  stem, 
covered  with  scales.  There  are  two  dorsal  fins,  placed  in  the  pos- 
terior half  of  the  body.  The  ventral  fins  are  situated  under  the  first 
dorsal,  and  are  succeeded  by  a  single  anal  The  caudal  fin,  whose 
contour  is  rhomboidal,  is  divided  into  two  equal  lobes  by  the  pro- 
longed conical  termination  of  the  body  ;  in  other  words,  the  fisli  is 
diphycercal,  or  truly  homocercal.* 

Every  ichthyolo^st  will  admit  the  singularity  of  this  combination 
of  characters,  but  a  carefid  analysis  of  the  structural  peculiarities 
presented  by  other  fossil  fishes  of  the  same  age,  will  show,  that,  so 
far  from  isolating  OlyptoUemus,  they  closely  unite  it  with  several 
other  genera. 

That  genus  which  appears  to  me  to  approach  it  most  closely  is 
the  Qyroptyckme  of  M'Coy,  whose  structure  has  received  admirable 
elucidation  fivm  Professor  Pander  in  his  beautiful  monograph 
"Ueber  die  Saurodipterinen,  Dendrodonten,  Glyptolepiden  und 
Cheirolepiden  des  Devonischen  Systems"  (1860),  to  which  I  may 
refer  those  who  desire  to  obtain  a  more  particular  acquaintance 
with  the  details  of  its  organization. 

Here  I  must  content  myself  with  reproducing  in  a  reduced  wood- 
cut (fig.  8)  Professor  Pander's  restoration  of  the  fish,  which  may 


■t^ 


in  of  Gjr  I  Ij/rk  u«  (after  Fan  1  r) 

be  compared  with  the  restored  woodcut  of  QlyptolcEmus  (fig.  1), 
and  with  the  Plates,  and  with  stating  that  the  Lead,  the  body,  and 
the  fins  of  GyT<yptychiua  miglit  be  described  in  the  terms  which  have 
just   been  applied  to  QlyptolcBmus.     Pander,  however,  makes  no 

*  I  lukve  endatvonred  to  ihow  elKwhere  (QDUierif  JootiibI  of  Microscopical  Sdenc«, 
Oct.  1858)  that  the  so-called  "bomocercal"  7>/eDftn*  of  the  present  eposb  tre  In  ml  it j 
cxceBgively  heterocercal ;  bnt  the  word  "  homocerul  "  it  now  to  generally  nndcritood 
to  Eignifj  B  toil  like  that  of  moit  existing  7'(f<o«fei',  that  I  prefer  to  employ  Vmt  H'Coj'i 
lenn  "diphjcercal"  fortrnJy  homocercal t«ili.  See,  onthiapoint,Kalliker, "  Ueber  das 
Ende  dcr  Wirlietiaale  der  Gutoiden,  ISSO,"  and  Van  Beneden,  "  Sar  U  D^rdoppement 
de  la  Queue  dea  f  oisBons  Flagiostomes,"  BulJ.  de  I'Acad.  Royale  Belgiqne,  LSei, 
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meoUon  of  lateral  jogitlar  platm;  tho  acaXm.  whicb  i 
ovti  na  rliomljoidal,  am  sculptured  in  a  very  difffrout  raannur  from 
tboBA  of  Glypt«ltBmu«,  ami,  ftccording  to  Pnnder,  the  nntcrior  etlgea 
of  tho  median  fiiu  nrv  providtvl  with  fulcra. 

Oly^>topomu«  (Agiuniz)  is  anotlifr  genua  whose  close  allianoevith 
QlypUAimMta  is  evidooced  by  tbo  structure  of  its  skull,  of  which 
tber«  is  n.  find  Bi»cimffu  in  tho  Eritish  Museum.  It  is  very  depressed 
luid  liM  two  dintiiict  frontal  bon<>s,  f>f{>anitvil  anteriorly  by  a  tunall 
rhombnidal  jilate;  there  nro  two  lon^  iind  dintiuct  porietals,  luid 
thr«e  bones,  one  median  and  two  lateral,  behind  these,  covering 
tbo  occiput,  The  orbit*  are  situated  far  forward,  the  gape  is  greatly 
tilongaied,  there  are  two  principal  jugidar  plates,  and  the  peclorul 
arch  ia  as  in  Qt*fptolii;muJi.  A.  fine  specimen  in  the  Museum  of 
Practical  Geology  shown  tliat  some  of  tlie  teeth,  at  any  rate,  were 
oftat^  size,  and  longitudinally  grooved  at  their  bases. 


Only  tl  reo  pee  1 1  of  T/  y  r  ;  1 1  e  at  [  >  <!(.  t  known  ind 
no  one  of  thtsc  exhibits  cith<  i  the  jiniu  1  or  the  median  fins,  but 
the  close  correspondence  of  the  cranial  structure  of  this  genus  with 
that  exhibited  by  G!>/jitohfm">--,  loaves  no  doubt  on  my  mind  that, 
when  discovered,  the  fins  will  be  found  to  be  similar,  in  all  essential 
respects,  to  those  of  the  latter  genus  (.^cc  nnte,  p.  4C),  The  shaqily 
rhomlwidal  scales  are  thicker  in  proportion  than  thase  of  any  other 
Devonian  fisli,  and  ;ii'c  pitted  upon  their  surfaces  like  the  scutes  of 
the  CrocadiUa. 


CLASSIFICATION   Or  DBVOHIAN  FISHES.  5 

Ajb  baa  been  seen,  the  angles  of  the  eoales  of  Cfyroptifckiua  are 
apt  to  become  rounded  off,  bo  aa  to  present  a  transition  &om  the 
rhomboid  to  the  cycloid  contour,  and,  hence,  it  is  less  aurprising  than 
it  seems  at  first  sight,  to  Und  iishes  with  eminently  cycloid  scales, 
so  similar,  in  all  the  essential  features  of  their  organization,  to 
Glyptolwrnus,  Gyroptyehiua,  and  Glyptopomus,  as  imperatively  to 
demand  a  place  near  them  in  any  natural  arrangement. 

Holoptychvua  (Agassiz),  for  example,  has  a  depressed  head 
(though  deeper  than  that  of  Qlyptolcemvs),  and  a  conically 
tapering  caudal  extremity ;  the  orbits  are  situated  &r  forwards 
nnd  the  gape  extends  &r  back.  The  frontal  bones  are  distinct 
from  one  another,  and  from  the  parietala,  which  last  are  large 
and  co-adapted,  though  quite  distinct ;  the  occiput  is  covered  in 
by  three  bonea,  a  median  and  two  lateral ;  there  are  two  prin- 
cipal and  a  number  of  lateral  jugular  platea,  and  there  ia  no  rhom- 
boidal  median  jugular  plate  interposed  between  the  principal 
jugulars.  Some  of  the  teeth  are  larger  than  the  others,  and  longi- 
tudinally striated  at  their  bases.  The  paired  fins  are  very  acutely 
lobate,  and  there  are  two  dorsal  fins  placed  in  the  posterior  half  of 
(he  body.  The  ventnJ  fins  are  situated  under  the  first  dorsal,  and 
are  succeeded  by  a  single  anal. 

fio.9. 


"l    ^Bk         llestoration  ttlHdoplychivt. 

Tlius  &r,  the  reader  who  compares  this  description  with  that  of 
Qlyptolcemus  already  given,  will  find  the  two  essentially  identical. 
But  the  tail  of  Rohptyckius  differs  from  that  of  GlyptoUgmua,  in 
that  it  is  little  more  than  semi-rhomboidal,  the  upper  moiety 
being  far  less  developed  than  the  lower,*  and    the  scales   are, 

•  In  iny  rertomtloa  of  Holoptgehiiu  (Dr.  Andenon's  "  Dura  Den,*  p.  69)  I  haverepre- 
■entcd  the  Sah  vilh  n  diplijcercsl  tail ;  bnti  am  novprcpued  to  admit  tbat  theeridenoe 
on  vhich  I  idled  thii  oonolnaion  mt  not  trwtvordij,  and  tbat  Sir  Philip  Egertoo'f 
liew  of  the  oase  ii  in  all  probabilitj  correct,  Hovever,  I  molt  nj,  that  I  hare  asTtx  jet 
Been  a  Hohpti/ckiua  with  its  caudal  extmnily  ilk  a  perfectly  satia&clorj  Mate  of  pre- 
■erratlon. 
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in  form  and  wulpture,  widdy  different  from  ibooe  c7 
gen  UK 

That  PUityijnalhvji  (Agnasiz),  if  we  restrict  t!»e  name  to  tbe  fish 
wlioae  cttudul  extremity  is  figured  by  Agassiz  {"  Vieux  Gres  Rouge," 
Tub.  25),  is  very  ekwely  allied  to  IIoloi>tychiu8  cannot  be  doubted  ; 
indeed,  the  only  aeriouH  question  regarding  it,  in  the  abseuee  of 
further  mftteriala  for  its  reconstruction,  seems  to  be,  whether  ib 
ehould  renlly  form  a  Bt-parate  genus ;  so  that  I  may  pass  on  to 
anotlier  generic  ty[)e,  Glyi'tolepis  (Agassiz). 

TIiiHg^nus  is  briefly  mentioned  in  the  "  Recbercbea  sur  les  Poissons 
Fosailen,"  iL  p.  179,  but  A^assiz  first  described  and  figured  speaes  of 
it  in  the  "  Monographie  dea  Poiasons  du  Vieux  Grjs  Rouge,"  p-  62, 
wliert!  GljfptolepM  heads  the  family  of  the  "  C^kcanthes,"  and  is  said 
to  comprise  fishes  of  moderate  size,  with  pyriform  bodies,  and  with 
htWs  which  are  small,  short,  Battened,  and  have  an  almost  serai- 
circular  contour.  The  rami  of  the  mandible  are  stated  to  be  beset 
throughout  their  length  with  a  single  series  of  small,  equal,  conical 
teeth,  wbicli  seem  to  approach  those  of  Dendrodus  and  Hnlopty- 
ckiuM  in  structure,  and  to  have  a  dendritic  pulp  cavity  surrounded 
by  folded  dentinal  walls,  Gh/plolepis  vnicrolepidofu--'.  however, 
in  said  (p.  65)  to  possess  large  teeth  alternating  with  small  ones  ia 
the  lower  jaw.  The  upper  jaw  projected  beyond  the  lower  a  little, 
a.nd  had  similar  teeth.  The  throat  was  provided,  as  "  in  all  ancient 
"  Ctelacantbs  and  in  Polypterus,  with  two  mobile  triangular  platef^, 
"  which  replaco  the  hnmchioategal  rays."  i 

Tiio  sciileM  were  dflirat^.',  roumled,  iind  so  much  imbricated  that 
the  iiutLTior  uhl'  aumetiiiies  cuvi-ivJ  imnc  than  lijilf  of  its  successor. 
Their  upi^er  faces  were  entirely  smooth,  and  covered  with  a  delicate 
hiyer  of  enamel,  which,  apiirt  from  some  concentric  liiicM  of  growth, 
exhibited  no  ornaraeutatiou.  Tlieir  inferior  fiiccs  were  also  smooth, 
and  formed  by  a  very  delicate  layer  of  bone.  The  mass  of  the 
scale  was  formed  by  an  (lasunus  and  spLPiigy  tiubstauce,  adorned 
with  fine  rays,  which  radiated  ii-om  the  ccnti-e  of  the  scale.  Tlieso 
rays  were  intersected  by  concentriu  and  ch-cuhir  lines,  so  that  a 
scale,  whose  smooth  layer  is  worn  away,  ])re3ents  a  number  of  small 
elongated  cells,  disposed  in  circular  series,  almost  like  the  seats  of  an 
amphitheatre. 

In  the  "Additions  et  Corrections,"  (!■  c  p.  1 40),  Agasaiz  adds  a 
description  of  the  scales  of  Ghjj'tuhpin  elt(ian<f,  which  supjilies 
an  important  correction  to  that  just  given.  Referi'iug  to  Tab.  21  a, 
he  says,  "  Tlie  figure  2  a  represents  a  scale  of  its  natural  size,  and 
"  fig.  2  the  -same  magnified,  Tlie  fulds  of  tlie  surface  V'kich  con- 
"  ditate  the  oniamenfti  of  the  visible  portion  of  Vie  scale  are  more 
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'*  distant  than  in  the  forgoing  species."  Thus  it  is  admitted  that 
Glyptolepia  has  not  smooth,  but  sculptured  scales,  as,  indeed,  the 
name  of  the  genus  implies. 

Agassis  enumerates  a  caudal,  two  dorsal,  and  two  anal  fins,  but 
states  that  the  existence  of  pectorals  is  doubtful,  and  that,  in  any 
case,  they  must  have  been  small  and  inconsiderable.  The  ventral 
fins,  on  the  other  hand,  are  said  to  possess  a  singular  structure, 
"  which  is  also  to  be  found  in  MegaZichthys.'*  A  series  of  plates 
extends  as  a  pointed  band  along  the  belly,  and,  becoming  free  at  its 
posterior  extremity,  carries  numerous  rays  on  both  sides,  and  thus 
forms  a  ventral  fin,  which,  from  the  manner  in  which  its  rays  are 
disposed,  is  very  like  an  eel's  taiL  (Tab.  21,  fig.  2.)  I  have  ex- 
amined the  specimen  here  referred  to,  which  forms  a  part  of  Sir 
Philip  Egerton's  collection,  and,  with  Professor  Pander,  I  feel  satis- 
fied that  the  fin  in  question  is  the  very  long,  acutely  lobate,  pectoral, 
bent  back  in  such  a  manner,  that  the  proximal  half  of  its  posterior 
edge  is  covered  by  the  lower  margin  of  the  abdomen  of  the  fish. 

Professor  Agassiz  goes  on  to  say  that  the  two  dorsals  are  opposed 
to  the  two  anals,  and  are  situated  so  far  back  that  the  caudal 
directly  follows  them.  They  are  so  close  together  that  the  last  ray 
of  the  first  touches  the  first  ray  of  the  second.  The  second  dorsal 
and  anal  are  higher  than  the  first,  and  the  caudal  is  large,  hetero- 
cercal,  and  triangular,  appearing  to  be  almost  vertically  truncated  ; 
its  superior  division  bears  niunerous  little  fulcra. 

Hugh  Miller  ("  Old  Red  Sandstone,"  1841,)  made  some  important 
improvements  upon  Agassiz'  description  and  definition  of  Olyptolepia 
He  pointed  out  with  great  justice  (and  figured  a  specimen  demon- 
strating the  fact),  that  there  is  only  one  anal,  the  second,  or  posterior 
of  Agassiz,  the  ventrals  having  been  mistaken  for  an  anterior 
anaJ,  and  he  describes  and  gives  a  sketch  of  the  sculptured  outer 
surface  of  the  scales. 

Professor  Pander,  in  the  Monograph  already  cited,  has  carried  the 
work  of  rectification  still  further,  though  even  he  ventures  upon  no 
restoration  of  Olyptolepis,  seeming  to  be  imacquainted  with  the 
figure  of  the  body  of  the  fish,  from  a  specimen  more  complete  than 
any  of  those  of  Agassiz,  or  of  his  own,  given  by  Hugh  Miller. 

In  addition  to  what  was  already  known,  he  states  that  the  prin- 
cipal jugular  plates  are  separated,  anteriorly,  by  a  small  rhomboidal 
one,  and  he  makes  the  observation  that  "  these  plates,  which  among 
"  living  fishes  occur  double  only  in  Polyptei'VAi,  and  are  among  fossils 
"  known  only  in  Oateolepis,  DiplopteruSy  Megalichthya^  and  Oyropty- 
"  chius,  lead  to  the  supposition  that  the  composition  of  the  cranial 
'^  and  facial  bones  will  difier  in  no  important  respect  from  what  is 
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"  foiiiul  in  them  ;"  and  thiR  Huppositioti  in,  he  HtotCR, 
the  tumilority  of  the  upper  and  lowur  jaws  and  teetli.  IleUinil  the 
jiipalar  plat<n.  and  applied  tu  tlifir  hindtsr  edpes,  Profeaftor  Pander 
&i<tfl  two  otbun,  which  in«et  in  the  middlu  luie,  nad  reseiuhlo  those 
which  lio  upon  tho  nndcr  Rurfiice  of  the  itcctonU  iirch  in  I'olypUi'U«. 

The  acftlea  ak,  in  general,  rounded,  HonietlineR  dirciilar,  sometimes 
oval,  Bome^men  more  or  Ina  i^uadmte,  b;  reason  of  the  leaa  rounding 
off  of  tiuoT  angles.  They  overlap  in  di/Torcnt  degrees,  and  their 
tztemal  aealptnre  ta  difTerent  in  ditTerent  parts  of  tl)u  body,  whenca 
ariaefi  <nich  an  amount  of  nntikeneAH,  tiiat  difTerent  spedes  might 
readily  be  foonded  on  scales  from  different  regions. 

Thu  itculpturod  Hurfjioe  presentti  two  divisions,  one,  more  antt-rtor, 
«xhibitt  small  tuberclw*  with  [irqjcctiiiff  points,  which  are  coitvex 
poateriorly,  concave  anteriorly,  and  are  disposed  iu  regular  series 
converging  towards  a  central  point,  which,  however,  they  do  not 
reach. 

The  posterior  se^ont  is  covered  with  wavy  longitutlinol  coetai, 
which  gradually  diiniuisli  in  thickness  from  the  anterior  towards 
Uie  posterior  eflge. 

Professor  Pander  givfw  n  figure  of  this  peculiar  sculpture,  a 
voodcut  copy  of  which  I  subjoin,  and  side  by  ddo  with  it  a  careful> 
dravtng  of  tho  t«'ulptui\i  of  the  Roale  of  a  Oiyptolcpiii  IVoiu  Wick,  in 
an  even  bett«r  state  of  preservation. 
Fid.  6  : — Thi'  two  left  Imiid  figurt's  tvxnxwmt  the  Mile  rhmi  Wick  or  the  ouiural  niir  atid 

lU  tealptDM  inlfniiGiMl  i  the  ri^bt  hand  S;n"%  u  copied  thua  l'aucIc^^s  MouogrDFli. 
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There  can  be  no  doubt  that  the  scales  of  Glyptolepia  possess  the 
omamentatioa  here  repreeented.  Not  only  does  Professor  Pander 
positively  state  that  the  scale  figured  by  him  was  worked  out  from 
a  Lethen  Bar  nodule,  and  formed  part  of  the  tmquestionable 
Glyptolepis  represented  in  his  Plate  7,  fig.  4  ;  hut  the  Bpecimen  of 
Olyptolepis  leptopterus  represented  by  Agassiz  in  the  "  Vieux  Grfea 
Kouge,"  Tab.  21 ,  fig.  2,  and  now  in  Sir  Philip  Egerton's  collection,  has 
obviously  sculptured  scales  and  craninl  bones.  And  I  find  that  by 
scraping  away  the  inner  layers  of  the  scales  of  undoubted  examples 
of  this  genus,  in  the  Museum  of  Practical  Geology  and  in  that  of  the 
Royal  Collie  of  Surgeons,  the  points  and  ridges  of  the  sculpture 
remaining  imbedded  in  the  rock  are  easily  displayed.  The  clear 
recognition  of  the  fact  that  this  elegant  structure  really  characterizes 
Olyptolepis  is  of  great  iraportanoe,  for,  in  the  first  place,  it  enables 
one  to  discriminate  between  Holoptychius  (whose  scales  have  no 
semilunar  area  of  backwardly  directed  points)  and  Glyptolepia,  and, 
in  the  second  place,  it  places  beyond  a  doubt  the  justice  of  Professor 
Pander's  conclusion  that  the  scale  figured  by  Miller  in  the  "  Footprints," 
as  appertaining  to  Aaterolepis,  really  belongs  to  Glyptolepia. 

Pander  states  that  the  rays  of  the  median  fins  are  supported 
upon  long  interspinous  bones,  and  that  the  paired  fins  are  veiy 
mach  approximated ;  the  very  long  pectorals  extending  fiir  beyond 
the  bases  of  the  ventrals,  which  are  very  broad  and  strong. 

Speomens  which  I  have  examined  show,  that  the  parietal  bones 
of  Olyptolejns  are  large,  and,  like  the  frontals,  distinct  fcom  one 
anotlier  ;  in  their  form  and  relative  proportions,  these  hones  very 
much  resemble  those  oi  Holoptychius.  There  are  three  bones  in  the 
superior  occipital  region,  one  median  and  two  lateral  A  trian- 
gular, single  or  divided,  squamosal  fits  in  between  the  parietal,  the 
external  of  the  three  superior  occipital  bones,  and  some  indistinctly 
defined  supratemporal  and  poatorbital  plates  ;  again,   as  in  Holo- 
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fOychivw.  In  tlie  opercnlnr  apimmtus,  the  opercoli 
o^wrculum  are  largo,  subqiuulmtu,  and  nearly  ec|ual  in  size,  niero 
are  largo  dcndrodout  Ux^Ui  (very  wcil  ttiiuwn  lu  a  largu  s{)ec)meu  in 
Sir  P.  Ejiwrlon'i*  collection)  upon  the  inner  side  of  the  niandibln. 
Thu  principal  jugular  plutes  are  large,  but  no  specimen  I  liave  seen 
gives  clear  evidence  of  others.     There  in  a  well  marked  lateral  line. 

Apart  from  what  tins  been  done  I>y  Agas»;iz,  Miller,  and  Pander, 
I  think  I  can  venture  to  assert  from  my  own  investigations  thati 
the  woodcut  fig.  7  gives  an  essentially  faithful  restoration  of  Otyp- 
lolepia*  But  a  comparison  of  this  figure  witli  that  of  Hdoptyckiv^, 
given  above,  in  sufficient  to  prove  the  close  affinity  of  tliB  two 
genera, — in  fa<^,  tlteir  family  relationship. 

FauRiug  now,  to  Icok  back  over  the  ground  which  has  been 
traversed,  we  find  thiit  the  six  genera  which  have  been  discussed, 
viz.,  GlypUilijTmiui,  Gtyptoptimun,  Gymptyckius,  Uub'plyckiua, 
PUUygnathua.  and  Qlyptolepin,  possess  tlie  following  cliaracterts  in 
common : — Two  dorsals,  acutely  lobate  paii-etl  fins  (ventrals  of 
Qlyptolcpit  T) ;  principal  and  lateral  jugular  plates,  and  no  bran- 
oliioategal  rays ;  more  or  fewer  large  teeth  with  grooved  bases,  aud 
consequently  folded  dentine  ;  seulptm-ed  scales  and  cranial  bones, — 
among  which  last  are  to  he  noted  tliree  oceipittd  plates, — large, 
distinct,  parietals,  and  equally  distinct  frontals.  In  sliort,  they  con- 
stitute a  family  of  Ganoids,  whicli  I  propose  to  call  Gltptodipterini, 
and  which  may  again  be  subdivided  into  two  groups,  or  sub- 
&milies,  the  one,  which  might  be  called  the  rhombiferous  Olypto- 
dipteiirii,  oontaiiiiiii::  ihi'  irentTii  fHn/'t.'hi  -.lU".  Gbii'loptmi'is,  and 
Gno'i'li/'hi'-.-i,  with  di|iliyiviviil  Uuh.  iiiid  I'ov  Uk-  most  |>art  rliuiu- 
boidal  scales  ;  and  tlie  otliiT,  whidi  inigiit  In"  tiniied  the  cyclilerous 
Glyptodiptcrini,  containin;;  Hi-lojiti/i-hiv.i,  Phityijiinthw.  and  Glyp- 
tolepis,  witli  heterocerciil  tails  and  cyckiid  sfiilis. 

Profrasor  Pander  ha.s  endeavoured  to  pi'Dve  that  the  teeth  knowu 
as  Dendroihiti  belong  to  fishes  of  tlie  gcnoH  Gyroj)! i/chiu$.  The 
evidence  brought  forward  in  suppurt  of  this  view,  howL'ver,  appears 
to  me  to  be  hardly  i^ulfieieiit  tci  demoiistnite  its  accuracy  ;  though 
I  think  it  exti'emely  probable  that  the  teeth  ami  jaws,  which  have 
been  referred  to  the  genera  DcndriiiliL?,  Ci-le<idue_,  Lamiwdin-; 
PlatygvAtfht's,  and  Rhhnilns,  will  turn  out  to  belong  to  allies  of 
Gyfoply chilis,  or,  in  other  words,  to  fishes  belonging  to  the  tamily 
of  Glyptodipterini.  And  again  I  cannot  adopt  the  family  of 
"  Pendroilonts"  wliich  Professor  Pander  hiis  established  fur  Gyrit- 
plychiiie,  GricoiJuM,  kc.  jiartly  beciiuse,  an  he  defines  it,  it  seems  to 

*  n  maj  be  (bal  lli<?  Tunlral  tiiis  are  ii>bntt',  bal  I  have  b<k't\  no  sptciini-'n  juflifjing 
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me  to  sepamte  naturally  allied  genera,  and,  Btill  more,  because  the 
"dendrodont"  charactw  is  quite  as  strongly  marked  in  other  fishes, 
e^,,  MegalichthyB,  which  certainly  do  not  belong  to  the  same  family 
as  Oyroptychiua,  though  undoubtedly  related  to  It,  i 

The  resemblanceB  which  obtain  between  Oyroptychiua,  on  th^ 
one  hand,  and  Osteolepis,  Diplopteru8,  Sic.  on  the  other,  hare  been 
well-pointed  out  by  Professor  Pander,  whose  Monograph  upon  the 
Saurodipterini  is  not  less  excellent  than  that  already  cited,  thoQgh 
it  should  not  be  foi^tten  that  Hugh  Miller  long  ago  published 
an  excellent  restoration  of  Osteolepis.*  I>iploptcrus  has,  in  fact, 
the  elongated  form,  depressed  head,  forward  orbits,  long  gape, 
and  conically  tapering  candal  end  of  the  body,  which  characterize 
QlyptoUBmue,  The  pectoral  fins  are  similarly,  though  not  so  acutely, 
lobate,  and  the  lobate  ventrals  are  situated  far  back,  as  m  the 
last-named  genus.  The  second  dorsal  is  over  the  anal,  and  the 
caudal  fin  is  rhomboidal  and  diphycercal. 

On  the  other  hand,  Osteolepis,  though  similar  to  Diploptei-us  in 
many  essentia]  respects,  has  a  very  inaequilobed  tail,  much  like  that  of 
Qlyptolepis.  But  in  Oateolepie,  as  in  its  moat  nearly  allied  genera,  the 
(xanial  bones  and  the  scales  are  quite  smooth.  The  three  occipital 
plates  of  the  skull  remain  distinct,  but  the  other  bones  of  the  roof 
of  the  cranium  have  coalesced,  so  as  to  form  two  bucklers,  an 
anterior  and  a  posterior ;  in  which,  however,  the  outlines  of  the 
primitive  cranial  bones,  which  have,  on  tlie  whole,  an  arrangement 
similar  to  that  which  obtains  in  GlyptoUenms,  aie  traceable.    There 


UetloratioQ  of  OstcoIepU  (after  PandGr). 

*  See  "  The  Old  Bed  Sandstone,"  PI.  m  fig.  I,  Osleolepa  major.  It  appears  from  this 
figure  that  eren  the  lobalion  of  the  pectoral  fin  had  not  escaped  Hugh  liiller,  though  he 
does  not  pBTticalarly  refer  ta  it  k  the  text.  Before  ProfesEor  Pander's  work  t^ipeared  id 
this  coonlry,  I  had  obtained  ftwn  Ciithnesa,  hj  the  veil-directed  activity  of  Hr.  Peach, 
and  placed  in  the  Hosetun  of  Practical  Qeology,  a  series  of  apccimena  illuitretiiig  all  the 
chief  structDral  characters  of  Oittolepit  as  detailed  above.  The  lobate  pectorals  of 
Otieolepu  and  Dipkplenu  are  exhibited  very  veil  by  apecimeni  itt  the  Hunteriao  aod 
British  Hoseum  ;  tile  &ct  that "  miall  ganoid  scales  are  cootitiaed  upon  "  the  bases  of  the 
pectorals  hnng  noted  in  tlie  description  of  Na  S6T  in  the  Catalogoe  of  the  fbnner 
Moseum. 


«n  no  UtertU  jngobu*  plntes,  bnt  the  principal  ,jugaur 
npanted.  ntitcriorly.  by  hh  nxy^»  rli<>tn)>i>iiln]  plntu. 

Hi*  fluaily  of  tho  }S.\uroihptkiuni,  cliai'ai-leri«»d  _     _ 

doniala ;  lo«*  iivittely  lobate  piureil  fins;  jugular  pUtes  and  no  btBD- 
duosiegal  nys  *,  sntoDtli  scalen  Aud  cranml  bones  (amcmg  vhidi  IhmI 
we  three  distmct  occipitul  plutus,  wliilo  tliu  oUior  cranial  hoaea  have 
more  or  Iwa  ooaleiiced),  U  Uius  very  diHtirist  from,  though  olliod  to, 
tiui  of  the  OlyptodipteriBi.  It  coutju-i^ieM  not  only  thu  gunera 
0»t«oUpu,  IHplopterus,  and  TinplopUi-us  (/),  but  &1ro,  as  I  believe, 
a  genus  which  htm  a  later  mngB  in  time  than  Uieae,  viz.,  tlie 
Meifalicklhy«  of  thu  Cunl,  although  tlie  w»ut  of  ucquiiintanoe  with 
tbu  fiiui  of  this  gi^nus  renders  my  couclusions  tm  to  its  affinitiea 
lewi  Hooure  tlian  I  could  wish*  AgHstdz  does  Indeed  affirm  thai 
Meijaiidithya  has  lobato  fins,  in  a  pnsuage  cited  above  (p.  7);  but  as  he 
merely  muntiuns  the  filet  inoidBntally,  I  do  not  like  to  lay  too  much 
HtruNt  upim  it.  Ne\p.rtlieleN8,  tlie  skull  and  scales  of  Mcjatickt/iya 
accord  »o  closely,  both  histologically  and  moif  ihological]y,wit;h  those 
of  the  bettor  known  Saurodipterines,  that  I  eatertain  little  doubt 
B8  to  ita  real  placo  in  tliir  latter  family. 

Megalkhlhys  Ima  two  principal,  many  lateral,  jogulor  plates; 
and  a  single  rhomboidal,  azygos  plate  ia  placed  between  the 
anterior  ends  of  tlie  two  principal  jugulars.  Between  the  upper 
margins  of  the  opercula  and  in  the  upper  occipital  region,  lie  throe 
bony  plates,  whose  signification  Professor  Agassiz  considers  to  ba 
^  somewhat  enigmatical,"  but  which  really  oorreepond  sradiiy 
with  Wxc  thicu  b'Un'.s  wliirli  nci-niiy  tin-  ■.ainu  ]iositioii  in  tlie 
UlyptudiiJUTiiii  and  aiuin-aiiiLuiiiii.  Wluit  A^'as^;;  terms  tho 
froutala  are  LiirtainJy  tliu  long  pwiotals,  whercju*  thoae  which 
he  calls  "ethuioids"  are  the  fruutiils.  His  "raoignon  intermasii- 
"  laire"  is  a  crettL-eiitlc  eliield,  wliii:h  tt.TininatGS  the  head  ante- 
riorly, and  presents  distiiR-t  imli coitions  of  a  division  into  a 
number  of  pieci:s  ;  tlie  coutnur  of  the  proper  premaj:illiiry  portions, 
separated  by  a.  nicJinii  ;>uture,  wliiilt  Ibrin  the  lower  and  anterior 
boundary  of  tiiu  shield,  bL-in^  VLTy -nell  defined.  The  other  parts 
entering  into  this  shield  represent,  1  lieUeve,  llie  jjrefruntals  and  the 

*  tSir  Fhilip  Egerton  long  sioce  am'vitd  at  and  pubtbliccl  this  coDclusion  in  his 
oiTiingcniBnt  of  tUe  J"ii«ail  Fitlies  in  Slorris's  Calulogiui  Mure  receully  I'rof.  Pander 
expresses  the  samp  oonvietion  in  llit  folliiwing  tenns:  "  Schr  genie  mijehten  wir  aber  ein 
"  unilertfl  Geuiui  noch  zu  den  SflurtpJlpieridiu  btingen,  dns  durch  den  Bnu  srinw  Kopf- 
"  kuodieni  ilareb  die  Gexlalt  Bciiicr  tichiijijifD.  Eein<>c  Ziitiue  und  hauplsiicUUch  durclidie 
"  tiiikrnspiwbu  litructiir  Hcinvr  iiarten  Tlicilt  hich  tug  an  Oslcotcpia  unsdiliuuit  unit  aua 
"  ilcr  KiililenformBlioii  htrslaniiut.  Es  ist  dtr  Uenus  Me-jatkhlliys,  von  di>m  irir  leidcr 
■  dii'  lieschafft'Qlieit  und  Lage  :-i.'iui'r  Fliisscn  gpi-  nitlit  ktnneii." — I'mider,  I.  c.,  p.  a. 
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ethmoicL  If  it  were  amalgamated  with  the  frontak  and  these  with 
one  another,  we  should  have  an  almost  exact  reproduction  of  the 
anterior  cranial  buckler  of  Oateolepia.  In  a  well  preserved  specimen 
of  the  skull  of  MegaZichthys  before  me,  the  orbits  are  small  circular 
cavities,  placed  at  about  the  junction  of  the  anterior  and  middle  thirds 
of  the  head.  They  are  bounded,  in  front  and  below,  by  a  small  tri- 
angular bone  (like  a  lachrymal)  as  in  Polypteirua  ;  below,  by  a  small 
part  of  a  large  suborbital  bone,  whose  anterior  margin  joins  the 
premaxilla  and  its  inferior  margin  the  maxilla ;  below  and  behind, 
by  another  suborbital  bone,  fitted  in  between  the  preceding,  the 
maxilla,  and  a  postorbital  bone.  The  maxilla,  large  and  long,  is 
narrow  anteriorly,  where  it  abuts  upon  the  bone  termed  "pre- 
operculura  '*  by  Agassiz ;  like  the  premaxilla,  its  edges  are  beset 
with  small  teeth.  Agassiz  says,  ''  Le  cot^  ant^rieur  du  mufle  est 
"  dMgamment  ^chancrfe  au  milieu  et  renflfe  en  un  bee,  tres  obtus, 
'^  qm  porte  dans  notre  exemplaire  une  grosse  dent  canine ; "  and  on 
making  a  transverse  section  of  a  Megalichthys  snout  I  found  a 
median,  stout,  backwardly  projecting  ridge  of  bone,  containing  two 
large  alveoli,  one  on  each  side  of  the  middle  line.  The  one  of 
these  alveoli  exhibits  the  section  of  the  base  of  a  large  tooth 
with  greatly  folded  dentine. 

While  the  exoskeleton  of  Megalichthya  is  exceedingly  similar  to 
that  of  Diploptenid  and  Osteolepis,  the  endoskeleton  presents  a 
remarkable  advance  on  that  of  any  other  Saurodipterine,  in  that 
both  the  centra  and  the  neural  arches  of  the  vertebral  column  are 
thoroughly  ossified.  Excellent  specimens  of  these  vertebrae  are  to 
be  seen  in  the  British  Museum. 

The  Saurodipterini  and  Qlyptodipterini  being  thus  separated 
from  other  Falseozoic  fishes,  as  well-defined  fiimilies,  perfectly 
distinct  from  one  another,  though  closely  allied  by  the  commimity 
of  characters  displayed  in  the  number,  structure  and  disposition,  of 
their  fins,  the  absence  of  branchiostegal  rays  and  their  replacement 
by  jugular  plates  ;  we  have  next  to  consider  what  other  families  of 
fish,  if  any,  should  be  ranged  alongside  of  them,  or  in  other  words, 
what  ore  the  Umits  and  what  the  importance  of  the  krget  group, 
formed  by  the  association  of  these  families. 

In  the  first  place,  I  conceive  there  can  be  no  doubt  that  the 
Ctenododipterini,  a  femily  justly  established  by  Professor  Pander* 
for  the  recepirion  of  Dipterua  and  its  immediate  allies,  must  take 
its  place  in  close  juxtaposition  with  the  Saurodipterini  and  Glypto- 

*  Under  the  name  of  Ctenodipterinu     Sir  Phillip  Egerton  has,  I  think,  given  good 
reasons  for  the  flight  change  I  have  adopted, '  Fwfe  infrd,  p.  55. 


1* 
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diplMil^  IHding  titat  it  poascsacfi  rU  those  structural  pecnlinritiei 
ivbicib  are  oonimoii  to  these  two  fumilieB.  In  fact,  a^  Hugh  Miller  * 
orinnaSy  poiiitod  out  in  successive  notices,  Dijilemt  haa  the  dorsal 


!i.  -iiiniiioa  of  DiphTut  (_atti:r  Ponder). 

fins  placed  far  Itack;  acutely  lobate  pectorals  and   vcDtrals  ;t  no 
bniDeluo8t*gaI   m^'s,  but   jugular  plntes  instead  of  tliem ;    and  ! 
sini;!"  anai.     The  caudal  extremity  of  the  Iwidy  tapers  off  to  a  ^ 
point,  and  has  the  lower  lobe  of  the  fin  very  much  larger  than  tlia  I 


upper  ;  the  acjUes  iur  cycluid.     Thus  fiir,  in   f;ict,  tla*  ilclimtion  of 
Ctenotlndiptcruii  agi-ec-s  witlj  tiiat  of  tlie  (.Uyptodipterini ;  but  the 


•  Sec  "Old  Bed  SBDclatont',"  "FKitprinlH  ol'  Th.j  Crralor,"  ami  "Sketch  Book  of 
Popular  Geology."  It  k  niiit'li  to  ht  rcgrvlli'd  ihiit  I'rofissor  I'onder  should  have  been 
wholly  QOBcquainted  with  them^  «orka  wlitii  he  wrot<>  his  Monograph  on  Ihe  Clcnoifo- 
Hiptcrini,  and  Ihal  he  hus  coDsequcnlly  inadverlL'nlly  tailed  to  do  justice  to  Ihe  great  merita 
of  Hugh  MiUfT, -who  made  known  olmoBt  the  whole  organiealbn  of  jRf/idTiis,  and  anti- 
cipated the  most  importaot  part  of  IVoE  Pander's  Liboure  in  this  field. 

t  5rc  Fro£  Pander,  I.  e. 

%  The  itDodcnt,  fig.  lu,  reprcnentH  the  same  speeuii^n  ns  that  figured  by  Sir  Philip 
Egerton  in  ■•  Siloria,"  cd.  2,  p.  ^87,  but  of  the  natunil  size.  It  eihibits  the  chnractetB  of 
the  paired  fins  of  Dipterut  remarkahly  well. 
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former  differ  firom  the  latter  in  the  smoothness  of  their  scales ;  in 
the  structure  of  the  roof  of  the  cranium^  whose  constituent  bones  are 
anchylosed  into  a  singular  shield,  presenting  some  resemblance  to 
the  cephalic  shield  oiAcdpenaer;  and  lastly,  and  chiefly,  in  the 
peculiar  form  of  the  lower  jaw,  which  much  resembles  that  of  a 
Ccelacanth,  and  in  their  dentition,  so  well  made  known  by  Hugh 
Miller,  whose  researches  have  been  folly  confirmed  by  Professor 
Pander. 

In  the  next  place,  the  true  Ccelacanthini  have  a  no  less  well-de- 
fined right  to  occupy  a  similar  position.*  I  say  the  true  C!celacan- 
thini,  because  the  term  '*  Coelacanth  "  has  been  used  by  different 
palaeontologists  with  such  very  different  meanings,  has  been  made 
in  some  cases  to  include  so  much,  and  in  others  to  include  so  little, 
that  I  feel  it  to  be  necessary  to  define  precisely  the  sense  in  which 
I  employ  it  here.  I  intend  it,  then,  to  designate  that  family  of 
fishes  of  which  the  genus  Co&lacanthua  of  Agassiz  is  the  type,  a 
family  which,  thus  restricted,  is  as  well  defined  and  natural  a 
group  as  any  in  the  animal  kingdom,  but,  at  present,  can  embrace 
only  t}ie  genera  Ooda/G(jmthu8y  Undina,  and  Mdcropoma. 

In  order  to  make  this  dear,  however,  I  must  enter  at  some 
length  into  a  historical  and  anatomical  criticism  of  the  Coslacanths 
as  a  family  of  fishes.  ' 

In  establishing  this  family  ("  Recherches,"  vol.  ii  p.  168),  Professor 
Agassiz  dwells  particularly  upon  the  hollow  fin  rays  of  the  typical 
genus  ;  the  absence  of  joints  in  some  part  of  the  length  of  moat  of 
those  fin  rays ;  the  presence  of  interspinous  bones  in  the  caudal  fin  ; 
the  continuation  of  the  vertebral  column  between  the  two  lobes  of 
that  fin,  and  the  prolongation  of  the  caudal  extremity  beyond  it 
as  a  filamentary  appendaga  With  GoslcLcanthus,  Undvna,  Macro- 
poma,  Hoplopygvs,  Uroiiemus,  Holoptychivs,  OlyptoateuSy  Olypto- 
lepisy  Paanmiolepis,  Phyllolepis,  Ctenolepie,  and  Oyroeteua  are 
associated ;  and  it  is  a  curious  circumstance  that  while  Holoptyohius 
takes  its  place  among  the  Coelacanths,  without  any  special  demon- 
stration of  its  right  to  that  position.  Professor  Agassiz  hesitates 
touching  Macropoma,  and,  while  admitting  it  into  the  £Eunily  on 


*  Several  yean  ago  Sir  Philip  Egerton  strongly  drew  my  attention  to  the  close 
affinity  between  the  Ccelacanthini  (mihi)  and  what  I  have  tenned  the  Ofyptodipterini, 
particolarly  showing  the  importanoe  of  ^e  lobate  paired  fins  and  of  the  doable  dorsals 
common  to  the  genera  of  both  fiunilies  (which  Sir  Philip  Egtfton  was  inclined  to  group 
under  the  one  head  of 'Codacantlu*),  and  illustrating  his  yiews  by  a  synopsis  of  the 
genera.  From  the  study  of  that  synopsis  I  trace  the  gradual  clearing  up  of  my  own  ideas 
respecting  the  difficult  subject  with  which  thiB  preliminary  essay  attempts  to  deal 

[X.]  10  B 


lU  BBman  ro^suj*. 


account  of  Him  Btrikh^;  anniogy  of  lU  ^nernl  phym<^otny,  And 
the  fortD,  BTTangomcnt,  aiuI  stmctiiro  of  ito  Hna,  adds :  "  I  mtmt 
"  Admit  that  «de  by  side  with  these  resemblimces.  Mio  two  typrm 
"  Bxhibit  profbttiM]  differencm,"  ..."  wliicli  will  pcrli&pR,  in 
"  tbo  long  run,  necesutstQ  another  arnuigciiKMit." 

The  id«athat  Ccdacani^iun  inclined  moro  to  Iloloptydiius  ttiiui 
to  Maoropoma,  appears  to  have  fouml  still  more  &vDur  with  Prt>- 
fenor  AgMU2  nt  the  time  of  the  puhliuition  of  his  f;rcat  work  on 
the  Flahea  of  the  Old  Red  Siiridstoni- ;  ami  the  conseqtiMicea  of  this 
indinatiotL  went  the  more  important  from  the  fact,  that  Agatsiz 
hi)M  that  the  teeth,  properly  (iiBtinffuished  by  Professor  Owen 
nuder  the  name  of  Jihlzodii«,  bulonged  to  Ilolopti/chi-w.  For 
OlyptoUpM  and  Vltdyj)ftlhv«  were  uiidouhtcdly  closely  allied  tn 
IfdoptyclUu*,  while  Votnii-ndiut,  Latunmluti,  and  Ci'icodnx  had 
mud)  in  common  with  Rhtzod^ut ;  hence,  as  thes<i  dendrodont  teeth 
were  concaved  by  Agassiz  to  belong  to  the  fish  wh<:)fie  I>ouy  platen 
and  scales  had  received  the  names  of  Afkml^p'm,  holhriohtpit.  &c., 
it  wiut  natural  that  hi:  should  incliidi>  all  tlu-ik!  ^Koera  under  tho 
common  title  of"  Ccelacanths ;"  while  MacmpmnaiMA  Undinav/erv 
rpgardcd  with  doubt,  and,  in  &ct,  almost  excluded  from  the  group 
("  Vicux  Cris  Rougw,"  p.  Hi). 

Here,  howi-ver,  I  cannot  but  believe,  that  the  founder  of  foHHil 
ichthyology  has,  for  ouce,  gone  off  upon  a  wrong  scent  For  liter 
investigations  havo  made  it,  to  say  the  least,  extremely  improbable 
thai  AateivUpia  (Ag.  &  Miller)  has  anything  to  do  with  Cri4Sodua, 
or  ^vith  n.<lo,'f'irl\>,^,  wlmt.'V.r  m-.iyU-  Ww  n^klion  of  the  two 
latter  ,i,'eiieia  ;  ami  1  A\m\  iimw  iinLiivoiir  tu  [>rnv,.  tliut,  while 
Cfi!l.i.:'>nfh"s  i,  s(.  iiitiin;it,]y  LMnii.^etvii  witli  (',-/;)(.'  aii.i  Mm-r.>- 
/"*!»(».  as  ti>  iviiiler  tli.>  i,'i*!ii  ric  (iivtineiiun  nf  the  three  finiii.^a  matter 
of  ininiitf  detail,  its  ivlatiuii--  ivitli  //->/-././ .'/./(m's  allliougli  dear  and 
dist.iu<;t  s"  far  as  tli.'y  i^'O,  aiv,  nt  must,  tiin,u  of  a  iiiembrr  of  tiu- 
same  .suborder. 

But  first,  wiiat  aiv  the  eliarafters  of  the  ,L;eiius  C-hicanthx-'^  ? 
This  question  is  by  mi  meaiw  so  <.'a.sily  to  be  answered  as  might  be 
imagined,  but  the  fullnwiiiy  fa,uts  ajijiear  to  furnish  a  conclusive 
reply  to  it. 

The  tyi>e  HjKTien  of  Ca-h'Caiitliini,  that  on  wliich  the  genus  was 
founded  by  Agas.siz,  is  the  C.  ;!••••  iiuJuli's  of  tlie  Magiicsiau  Lime- 
stone ;  two  figures  of  which  are  t<i  be  found  in  the  "  Recherches," 
while  a  tliinl,  representing  another  speeiuien,  is  given  by  Sir  PIiil(]» 
Egerton  in  King's  "  Permian  Fossils."  Singularly  enough,  neither  of 
tlie.^e  spwinien.s  retains  its  head,  nor   are  the  iiaire<l  lin.s  ]ireservi'il  ; 
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but  the  chontcterp  of  the  spinal  column,  of  the  median  fine,  of  the 
scales,  and  of  the  tail,  are  ao  exactly  tiiose  exhibited  by  the  Undina 
of  MuQster  (of  which  snudiy  complete  specimens  exist),  that  the 
very  cl(»e  aflinity  of  the  two  geDera  is  beyond  doubt.  Agassiz,  in 
fact,  proposes  to  distinguish  them  only  by  their  teeth ;  C<xlacantku8 
having,  in  his  opinion,  conical  and  recurved,  while  Uvdina  has 
flat,  pavement-like  and  tuberculated  teeth.  That  Miinster  was 
correct  in  assigning  such  teeth  to  UTtdvna  I  have  satisfied  myself 
_  by  the  examination  of  a  well-preserved  specimen  of  JI.  Kohleri  in 
Lord  Enniskillen's  collection ;  but  what  evidence  is  there  that 
Ooilacanthus  has  a  different  dentition  1  Agassiz  was  led  to  believe 
that  the  teeth  of  the  latter  genus  are  conical,  by  the  fact  that  the 
specimen  of  a  fish  named  by  him  C.  Munsteri  has  such  teeth.  I  am 
ngaiu  indebted  to  the  Earl  of  Enniskillen,  of  whose  collection  this 
specimen  forms  a  part,  for  the  opportunity  of  verifying  the  state- 
ment ;  but  I  must  at  the  same  time  express  my  entire  concurrence 
in  the  opinion  previously  expressed  to  me  by  Sir  Philip  Egertoo, 
that  the  so-called  "  Gcdacanthue "  Munateri  is  not  a  Codaoanikus 
at  aU. 

For,  as  I  have  stated  above,  there  can  be  no  doubt  that  Coda- 
canikus  {C.  granulatus  being  the  typical  species)  was,  in  all  the 
great  features  of  its  organization,  similar  to  Undimt ;  so  that,  con- 
trariwise, any  fish  which  differs  in  essentials  veiy  widely  from 
Undina  can  be  no  Gcelacantkus. 


a  of  Undina.     (Partly  after  Miintter,  partly  fhun  Lord  Bnniiikillen's 
•imen.     Below  Ihe  head  are  the  cootoun  of  tht  jugular  pUtei.) 


1$  BHITISH    I^IHHIIA 

But  Uftdiiia  )iiu  two  i\(tTml  Anit,  iw^  aupportod.by'^  a 
vtiry  prculiarly  »liii{)0(l,  intenipinous  lwni> ;  it  Iios  n  Inriio  CAudal  fin, 
wlicne  mys  aro  mipi>ort«tl  by  mtonpinMiu  bontw,  wid  wliicli  is  divided 
Lio^)  two  equal  1oIm!8  by  tlin  uuuMidficd  Hpinul  cr>Iiiniii ;  the  latUsr 
Lttttending  beyond  tbo  cautbU  tin  tu  u  tufied  npjMudage,  or  setioud 
r  «BudttJ,  providfid  witb  vtry  Kliorb  iiu  reya.  Tbere  i^  a  smgh  aiial 
fin  ;  the  jiootoni]  and  voiitral  6iia  ore  well  <levelopt^<)  nod  obtusely 
loliate ;  tlio  pelvic  bones  are  roniarknbly  ItiJge,  and  nitt  united 
togiitbor  by  tninavww  bmnoliM,  wliicli  extend  from  tlie  i>08t«riQr 
QXtreniitioK  uf  vncb  oud  uiuet  in  the  midiUe  line  ;  there  are  no  dorsal 
ribs  and  no  pro]ier  l>rancliio»t<'^  rii'ys.  but  instead  of  tb«m,  two 
broad  principal  jiigala.i-  plates.  Finally,  tba  sciUes,  Urg*,  tbi  n 
and  (peloid,  are  ornamented  with  elongated  splaslios  and  dots  of 
eniuuel.  On  tbu  other  Itand,  "  CvdaoantJitu"  Mum'teri  exhibits  no 
one  of  tlie  positive  chiimctcja  here  enumerated,  while  it  Acts  rih« 
attached  throughout  the  doTwU  re^on  ;  in  fad,  I  am  indinod  to 
iMjn^sidor  it  the  type  of  a  new  genus  allied  to  Plianeroplewron. 

I  iiavc  noon  iio  BpocimenH  of  tbo  other  »ip«ciea  of  OcelaamtktU^ 
eiiuui<:r&t«d  by  Agitssiz,  and  I  urn  tla-r^fore  say  nothing  about 
tbein.  But  Ocelacuathua  o<iwi<lli«  (^erton)  is  a  true  Coelaoantli, 
as  I  have  convinced  myself  by  eitftniination  of  tlie  spcciineD,  to> 
whicli  the  figure  in  Eiog's  "  Permian  Fossils  "  does  not  quite  di 
JQsbioe. 

M  the  case  atands,  then,  it  appears  that  tbere  is  no  evidence  that 
the  supposed  distinction  between  Ocdaca/ntkvs  and  Un^.vna  really 
olitiiins;  whilo,  ,m  the  otJirr  lian.l,  :.  iwvnl  .■:u-rM  o>iiq,:irisoii  of 
W.>l!-pivs..ivr.|  s|,coliiK-JiK  ..f  i'n^ll,!,'  ;itmI  uI  M:'.C,'.;-<.-u-i  lias  i-uli- 
viiiutiJ  me  liiiit  thcM'  twu  ^-fuuvii  aiv  not  much  leas  closely  allied. 
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All  the  structural  charaoters^  in  fiict,  which  have  been  enumerated 
above  among  the  peculiarities  of  tlTidiita,  are  equally  well  marked 
in  Macropoma,  except  that,  hitherto,  I  have  been  unable  to  meet 
with  the  caudal  appendage  in  the  latter,  and  that  the  teeth  are 
more  distinct  aud  cylindrical.  But  fiirther  than  this,  as  Dr.  Mantell 
originally  suspected,  and  as  Professor  Williamson  has  since  demon- 
strated, Macropoma  exhibits  the  peculiarity,  without  a  parallel, 
so  far  as  I  know,  among  fishes  of  other  families,  of  having  the 
walls  of  its  air  bladder  ossified.  Now,  I  find  good  evidence  of  the 
existence  of  a  similarly  ossified  air  bladder,  not  only  in  UTidina, 
but  in  a  well-preserved  specimen  of  a  new  genus  of  Coelacanth 
from  the  Lias  (described  in  the  subjoined  note  by  Sir  Philip 
Egerton),  in  the  Museum  of  Practical  (Jeology.* 

*  Hohphagus  Gulo. 

Mr.  Harrison's  Hpeoimen  wants  the  anterior  portion  from  the  dorsal  and  pectoral  fins 
forwards.  From  the  insertion  of  the  dorsal  fin  to  the  extremity  of  the  tail  it  measures 
1 1|  inches,  and  4^  inches  in  depth.  The  stomach  is  distended  with  a  recently  swallowed 
Dapedtus,  and  a  large  coprolite  occupies  the  rectum.  The  first  dorsal  fin  springs  (as 
in  Macropoma)  from  a  single  disc,  resulting  frx>m  the  coalescence  of  the  intemeural 
spines.  It  contains  eight  long,  thick,  undivided,  and  multiarticulate  rays.  They  are  beset 
with  numerous  short  spines  or  tubercles.  The  second  dorsal  is  situated  4  inches  behind 
the  first  Between  the  two  is  seen  a  strong  bifiircate  intemeural  ossicle,  which  has  been 
displaced  forwards  from  its  proper  position  at  the  base  of  the  fin.  The  second  dorsal  fin 
contains  sixteen  rays.  The  anterior  ones  are  short  and  slender.  The  succeeding  ones 
are  long,  broad,  and  multiarticulate,  but  not  tuberculate.  The  base  of  the  fin  is  obtusely 
lobate,  with  a  scaly  investment.  The  pectoral  fins  are  much  mutilated.  Judging  from 
wfiat  remains  of  them,  and  fix)m  some  indistinct  impressions,  they  seem  to  have  been  of 
great  size.  The  anal  fin  occurs  immediately  below  the  second  dorsal  fin,  with  which  it 
corresponds  in  form  and  structure,  but  C9ntains  many  more  rays.  The  ventral  fins  are 
mutilated,  but  their  position  below  the  first  dorsal  fin  is  indicated  by  the  preservation  of 
a  pair  of  strong  T-shaped  pelvic  bones,  having  their  longer  limbs  directed  forwards,  and 
nearly  reaching  the  base  of  the  pectoral  fins.  The  caudal  fin  is  of  great  siie,  and  presents 
in  an  eminent  degree  the  most  special  and  characteristio  feature  of  the  Ccelacanthus 
family,  namely,  the  interposition,  in  the  caudal  region,  of  an  intemeural  between  the 
neural  and  dermo-neural  spines.  The  base  of  this  spine  abuts  upon  the  extremity  of  the 
neural  spine,  and  unites  with  the  tme  fin-ray  by  an  overlap  or  splice.  This  straoture 
coincides  with  that  observed  in  Undina,  In  Macropoma  the  bone  of  the  intemeural  spine 
is  bifurcate  for  the  reception  of  the  distal  extremity  of  the  neurapophysis.  A  small 
supplemental  fin  extends  an  inch  beyond  the  larger  caudal  fin,  as  in  Undina  and  Cala- 
canthus.  The  notochord  is  unossified.  The  apophyses,  both  above  and  below,  have 
very  wide  bases.  The  scales  are  curvilinear,  and  covered  with  a  vermiculate  pattern  on 
the  upper  surface,  occasionally  broken  up  into  small  tubercles. 

In  the  Woodwardian  Museum  at  Cambridge  there  is  the  head  and  part  of  the  trunk  of 
a  CccJacanthus,  from  the  Kimmcridge  Clay  at  Cottenham.  The  head  shows  the  frontals, 
prefrontals,  and  lower  jaw,  with  the  tympanic  attachments.  The  glossohyal  plate  is  double, 
as  in  Hoioptychius,  The  scales  are  roughly  undulate,  coarser  in  pattern  than  in  Undina^ 
CalacanthuSf  and  Hobphagua,  but  not  absolutely  tuberculate,  as  in  Macrt^Doma.  One 
fin  is  preserved,  probably  the  left  pectoral  It  is  lobate,  broad,  and  strong.  The 
operculum  is  triangular,  the  fix)ntal8  short,  and  the  prefrontals  descend  at  an  abrapt 
inclination. 


Tbiu,  Imving  ojien  tlie  qimKtiori  tm  to  tiie  identity  of  CeetaeantiutM 
with  Ujidina.ajul  also  that  wliethei'  Urim^imi"  miA  MopU/pyyits 
(whioli  I  liave  not  seen,  and  concerning  which  no  details  are  given 
by  Agiuwiz)  arc  Ccukcanths.  or  not ;  it  appears  to  be  certain  that 
lisht»  closely  iillietl  to  Cctt/wantJivM  [fitmiiUttwi,  and  known  und^^-x 
thi;  generic  appellations  o{  lTiiJinii»3ni  MiimtjniiU'i,  form  iin  exceed- 
ingly well-defined  fumily,  to  which  the  term  CuciJlCAsreisi  may 
with  propriety  be  restricted,  and  which  has  ranged  in  time,  witb 
remnrkabiy  little  change,  irom  at  least  as  uirly  us  the  Permiaa 
fonnation  to  the  Chalk,  inclusive. 

The  Ccplacanthini,  as  thus  understoud,  are  no  less  distinctly  sepa- 
rated from  other  fishes  than  they  are  closely  united  to  one  another. 
In  thu  foriD  and  arrangement  of  their  fins ;  the  structure  of  ibs 
tail  and  that  of  the  cranium  ;  the  form  and  number  of  the  jugular 
plates ;  the  dentition ;  the  dorsal  interspinous  bones ;  the  pelvio 
bones ;  the  osmfied  lir  bladder  the  Co  lacanthini  differ  widely  &<om 
either  the  Saurodiptermi  the  Glyptodipt(.nni,  or  the  Ctcnododipte- 
riui;  but,  on  the  other  hand  they  agree  with  these  families  and 
differ  from  almost  all  other  fishes,  m  the  same  respects  as  those  ia 
which  the  several  fimdies  juat  mentKiied  hv\t  been  shown  to  agree 
with  one  another ,  \i?  ,  tht  number  ot  the  dorsal  fius,  the  lobadoa 
of  the  jmired  fins,  the  absenct  of  branLhiostegal  rays,  and  their 
replacement  by  jugulai  bones. 

Tlieir  special  aSmitiea  among  these  three  families  appeiu-  to  me 
to  lie  chiefly  with  the  Ctenododiptermi  the  scales,  the  an-angement 
nfthf  tfotlt,  .■iinl  tl      I     1       f  tl      I        1  tlu'  twrM-iiiiiliL'- i-R'- 

Hcutinj,'  many  cmi    i      i  il     i 

The  Glyptodiit.i  ii  1  luh  l  nt  n  ^  we  have-  sui-n,  lu.tb 
eycliferoa-j  and  rh  ml  ifei  nns  iij  n  1 1  i  llo-mn^  out  tlif  alliances  of 
the  former  sulifamih  «p  line  tiiiiil  i  is  n  to  inclujc  tin- cyclife- 
roufl  Ctenodo dipt*. mil  md  the  t\iiiliii)u-.  (  i  hwinthini  Jri  the  sjime 
larger,  or  siibordinnl  -,i  >iip  with  tin  ('h)  tudijiteiiiii.  If,  on  the 
otiier  hand,  wc  ii  ^^  ti  ill  out  thL  m^'tiuis  of  the  rhoinhit'eroiw 
subfamilies,  wl-  arii\e  ni  1  us  been  -.lcii  it  the  Saui-oiliptcrini ; 
and  the  question  now  reiniin>  what  rth^i  iliombiferous  Ganoids 
nniumlly  arrange  themsLht^  it  this  end    f  the  aeries? 

So  far  as  I  am  iwiic  theie  is  no  otliu  f(sai!  rhombiferous  Ganoid 
which  comes  within  the  ico]  t,  of  thn  sum  oi  characters  common  to 
the  Saorotli pterin  1  Cil\  pt  idiptirini  Cteni  do  lipterini,  and  Ccelacau- 
thjni ;  biit  among  retLut  halic?  there  is  one  Polyi^Ri'H",  which  very 
nearly  approaclus  tli  niiujied  itmd.iiil  luJ  is  iitn]iicstionabl_y 
closely  allied  to  thw  Snuodipteiuii 
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Poll/pterus,  in  fact,  lias  an  elongated  body,  with  a  depressed 
head,  and  a  cooically  tapering  caudal  extremity.     The  orbits  are 


Figure  of  PolffpUnu:  (after  Agassii). 

situated  in  the  fore  part  of  the  head,  while  the  gape  extends  far 
back.  There  are  two  large  principal  jugular  plates,  without  lateral 
or  median  plates.  The  pectoral  arcli  is  covered  infenorly  by  two 
triangular  osseous  plates,  which  meet  in  the  middle  line,  and 
are  tfuperfiml  to  the  so-called  coracoids.  The  pectoral  and 
ventral  fins  are  lobato.  The  caudal  fin  is  rhomboidal  and  nearly 
diphycercaL" 

A  comparison  of  these  character  with  those  which  have  been 
assigned  to  OlyptoltEinus,  or  to  Osteolepis,  reveals  at  once  the  close 
connexion  of  the  three  genera,!  from  which  however  Polypterus 
differs  in  many  important  particulars. 

Thus  the  parietal  bones  of  Poli/ptems  are  much  smaller,  in  pro- 
portion to  the  frontals,  than  are  those  of  either  OsteolepUi  or 
OlyptoUsmus,  and  with  age  they  unite  with  one  another  and  with 

•  See  the  careful  account  of  the  tail  of  Polypterm,  by  Kolliter,  "  Ueber  das  Ende  der 
WirbeUiinle  der  Ganoiden." 

t  I  do  not  know  that  any  one  baa  hitherto  pointed  oat  in  detail  the  very  close  relatioa 
between  PolgpUrus  and  the  fouil  genera  enomerBled  above ;  bat  Profeaaor  Pander  has 
enunciated  conclusionB  nearly  similar  to  my  own  in  the  folloiriDg  passage  (Ctenodlp- 
terincn.p.3.):- 

•'  Ueberhaupt  iel  e»  merkwnrdig  lu  sehen  wie  Poii/pUrus  so  gani  in  den  Hiatergmnd 
■'  gestelll  wird,  Hert  J.  Miiller  (Ucber  d.  Baa.)  sagt  ausdriicklich  '  Fur  den  Polypta  at 
■•  '  keone  ich  nnter  alien  fossilen  Ganoidca  keine  analogic.'  Und  Herr  Pictet  wiedcr- 
"  holt  dasselbe  gleichfalls,  '  aucon  fosaile  n'a  cb-  rspprochu  de  co  genre  remarqnable.' 
"  Wir  werden  in  Zakunfl  seben  dais  venn  man  Qberhaupt  ein  Recht  bat,  wie  es  doch 
'*  vahrscheinlich  ist,  die  ansgestorbenen  Geschlechter  der  DerMUBchen  Formalion  Jetzt 
"  noch  Icbenden  Fischen  an  die  Seite  la  stellen,  mehrere  dnrch  Uue  Zahubao,  durch  die 
"  grossen  Knochen-platten  und  die  Stelle  der  Kiemenhaut-strahlen,  durch  den  Bau  der 
"  Kopfknochen,  n.i.w.,  eine  grossere  analogic  mit  dem  PtAi/pterta  als  seinen  Amerika- 
■'  ninchen  Zeitgenoaaen  beaitzen." 

In  his  subsequent  menHun  Prof.  Pander  has  not  followed  out  to  their  logical  result  the 
views  60  sagaciously  indicated  in  this  pangraph,  which  1  think  woold  be  identical  with 
tboM  I  had  arrived  at  befbro  I  read  it,  and  now  publish. 
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the  frontals,  into  a  oontinuous  shield)  as  seems  to  have  been  the 
case  in  Dipterus, 

The  upper  part  of  the  occipital  region  is  covered  by  a  number  of 
more  or  less  irregular  plates,  which,  however,  may  be  readily  shown 
to  correspond  with  dismemberments  of  the  three  plates  found  in  the 
Saurodipteriniy  &c.  There  are  neither  lateral,  nor  median,  jugulars ; 
the  teeth  have  simple  pulp  cavities  ;  and  what  is  most  remarkable, 
the  dorsal  fin,  instead  of  being  double,  is  incompletely  broken  up 
into  a  number  of  pinnules,  which  extend  for  nearly  the  whole 
length  of  the  back.  Furthermore,  Polypt&tus  has  a  spiracle,  a 
structure  of  which  I  find  no  trace  in  any  of  the  fossil  genera. 

It  may  conduce  to  clearness  if,  before  proceeding  farther,  I  now 
endeavour  to  put  the  results  of  the  preceding  statements  into  a 
readily  comprehensible  and  definite  form,  and  show  their  bearing 
upon  the  classification  of  the  Ganoids,  and  more  particularly  upon 
that  of  the  fossil  Ganoidei.  To  this  end  I  have  prepared  the  follow- 
ing  S3moptical  table : — 

Obdo  GANOIDEL 

SUBOBDO  L-^AlOABiB. 

SUBOBDO  IL<-^LKPIDOBTEIDiB. 

SUBORDO  m. — CROSSOPTEBTGlDiE. 
Fam.  1. — ^POLYPTERINI. 

Dorsal  fin  very  long,  multifid ;  scales  rhomboidal. 
Pofypterus, 

Fam.  2.— Saukodipteriki. 

Dorsal  fins  two;  scales  rhomboidal,  smooth;  fins  subacutely  lobatc. 
Diplopterus,  OsteolepiSy  Megalichthys. 

Fam.  3.— Gltptodiptebiki. 

Dorsal  fins  two;  scales  rhomboidal  or  cycloidal,  sculptured;  pec- 
toral fins  acutely  lobate  ;  dentition  dendrodont. 

Sub-fam.  A.  with  rhomboidal  scales. 

GlyptoUBmus^  GlyptopomuSy  Gyroptychius. 

Sub-fam.  B.  with  cycloidal  scales. 

Hohptychius^   Glyptolepis,  Platygnathus  [RhizodHSy  Den-- 
drodusy  CricoduSy  Lamnodus], 


Si  BUITISH  rowIIJ). 

I'lini.  -I. — (.'TKNOIHtOlfTBlllM. 

Duronl  Giis  two ;  acalcn  cycloidal  ;  [X-'ctuialj  au<l  VcutraUf 
iu.'ub-Jy  lobntu  ;  di^ntition  irtenudoiit. 

Diplmu,  [^Ceralodiu y  TrutichoptcruaJ^. 
FttlH,  5. — I'lIAKBBOPLEUItrai. 

JJorHsl  tin  MD^Ie,  very  long,  not  nilxliviilcil,  f>i]ji[>iirU'<l  hj  mttiiy 
iuU'rapinous  bones;  huiUi'a  thiu,  cyclciiiliU  ;  luctli  cunicid :  vcii* 
tr&l  fine  very  long,  acutoly  lobalc- 
Phanrmplruroii. 

Donal  tlii»  two,  each  supporU!)!  \iy  n  »iiiglu  inhTHpiiiuus  bimo: 
scuh^s  (;ycl(ii<lAl  ;  paired  litis  obtueul/  luliulc  ;  aii  bUddc-r 
ossified. 

Caiaranlhui,  tTnilinn,  Marnt}tamii. 

8UH<>IUKI  IV. — Chokduusteid*.  _    

SuilOltUO  V. — Ai:ANTIKilHl>j»i. 

Cnnsideriiig  thii  Q»iioi<iei,  a«  du6ned  by  Mtiller,  to  forrn  an  onlerl 
nf  the  claas  Pieces,  and  adopting  tlit.-  fonr  groiijis  typified  by  Atuitiy 
LeplddtleHi,  Accipcii-^v  uud   AcmlhiiJe",  re-specUvely,   an  subor- 
ders, without  thei-eby  prejudicing  the  nuestion  as  to  whether  other   > 
Kulxtrders  may  not  be  required,  I  propose  to  establish  another  and 
oquivalent  group,  or  suborder;  to  comprise  the  existing  Poly^ftcnis  I 
luid  aU  those  extinct  Ganoids  which,  like  it,  &11  witbm  the  range 
,if  ttip  fnllowiiirr  definition  :  — 

l).ii-.-:il  fill,-  Iwo,  L.;-,  il'  ^iii-lf,  mullilMl  or  \Tvy  lon^'  ;  llic  ]il(.-1lii;iI  ;iii,l 
usiiallj  llii!  ventral  liiis,  UiluiU';  iiti  liriiiu'liio^tcgiil  rays,  liul  two  iiriucipal, 
wilii  soiuptiint's  Inlci-iil  iiiiil  mnilimi,  juguliir  [ilatcs,  pitii'itoil  Ipetwi^cii  tlic 
ninii  of  llio  maudiblr  ;  f;iU(lnl  Jlu  iii|iliyi'i"ri'iil,  or  lu'lcrocoiTid  ;  scivjcs 
I'jp.loid  or  rhomLuitl,  smoolli  ur i^cull'lurc'l. 

On  the  sulmrder  tliiis  dudui'd  I  jinipose  tn  i^onfcr  tlie  title  of 
CliOSSf)lTF.RVr:iD.Ti;  *  in  (.-onsi deration  ni'tlie  peeuliiir  maiini']'  in  wliicli 
the  fin  rays  nf  iht-  ]i;ured  tiriH  ,ire  iirmngeii,  ko  .^s  tn  fnrm  ii  frin^'u 
i-ijuiiil  a  LTutral  lube,  wliicli  eonstitiiton  so  marked  ti  ciiaraftrr  of  all 
the  gencrjv  bi' lunging  to  tlic  gi'niiji  jit  piVBcnt  known. 

The  charfli.'terM  of  five  of  the  six  fnrailies  which  coTii[iiiKe  thia 
Muborder  have  been  given,  iricideiitiiUy,  in  the  preeedlny  ])ages,  but 
the  table  contains  another  family  Aviiose  collocation  with  the  rest 
requires  jiistiliciition. 

*  K^ioffiTuiftt,  TTi'iwi,   "friiipwi  fin,"     ■' fi'OBSoloincryfe'icl.i; "'  woiiM   pcrliuiis  be  uioro 
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This  is  the  tamily  of  the  Phaneroplbubint,  which  I  have  esta- 
blished to  contain  the  singular  genus  Phaneropleuron,  described  at 
length  in  this  Decade  (p.  47)  and  figured  in  Plate  III.  The  general 
character  of  this  fish,  its  thin  cycloid  scales,  the  mode  of  termi- 
nation of  its  caudal  extremity,  and  its  remarkable,  very  acutely 
lobate,  ventral  fins,  lead  me  to  entertain  very  little  doubt  that  its 
right  place  is  among  the  Crossopterygidse,  and  in  the  neighbour- 
hood of  the  Glyptodipterini  and  Coelacanthini,  though  I  have  not 
yet  been  able  to  obtain  a  very  good  view  of  its  jugular  plates.  But 
the  very  long,  single,  dorsal  fin,  the  great  length  and  acute  lobation 
of  the  ventral  fins,  which  seem  to  have  been  longer  than  the  pectorals, 
and  the  complete  ossification  of  the  costal  elements  and  neural  arches 
throughout  the  vertebral  column,  separate  Phaneropleuron  alike 
from  the  Glyptodipterini  and  the  Coelacanthini.  From  the  Cteno- 
dodipterini  it  is  separated  not  only  by  these  characters,  but  by  its 
dentition.  Under  these  circumstances  the  only  course  seems  to  be 
to  regard  it  as  the  type  of  a  distinct  family. 

The  group  of  Crossopteiygidse,  as  thus  established,  appears  to 
mc  to  have  many  remarkable  and  interesting  zoological  and 
palseontological  relations.  Of  the  six  families  which  compose  it.  four 
are  not  only  Palaeozoic,  but  are,  some  exclusively  and  all  chiefly, 
confined  to  rocks  of  Devonian  age, — an  epoch  in  which,  so  far  as 
our  present  knowledge  goes,  no  fish  belonging  to  the  suborders 
of  the  AmiadsB  or  Lepidosteidse  (unless  Cheirolepis  be  one  of  the 
latter)  makes  its  appearance.  Rapidly  diminishing  in  number,  the 
CrossopfcerygidsB  seem  to  have  had  several  representatives  during 
the  Carboniferous  epoch,  but  after  this  period  (unless  Ceratodua  be  a 
Ctenododipterine)  they  are  continued  through  the  Mesozoic  age  only 
by  a  thin,  though  continuous,  line  of  Coelacanthini,  and  terminate,  at 
the  present  day,  in  the  two  or  three  known  species  of  the  single 
genus  Polypterus,  Polypterus,  however,  is  clearly  related  to  the 
rhombiferous  Crossopterygians,  or  in  other  words,  to  exactly  that 
group  of  whose  existence  we  have  no  knowledge  in  any  Mesozoic,  or 
Tertiary,  formation  ;  while  the  Ctenododipterini  and  Coelacanthini, 
which  depart  most  widely  from  Polypterus^  are  those  which  con- 
tinue the  line  of  the  Crossopterygidse  from  the  Palaeozoic  to  the 
end  of  the  Mesozoic  epoch.  Thus  both  ends  of  the  Crosaopterygian 
series  appear,  if  I  may  use  the  expression,  to  be  cut  off  from  the 
modern  representatives  of  the  suborder ;  Polypterus  being  separated 
from  those  members  of  its  suborder  with  which  it  has  the  closest 
zoological  relations,  by  a  prodigious  gulf  of  time,  and  from  the 
fossil  allies  which  are  nearest  to  it  in  time,  by  deficient  zoological 
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Affinity.     I  mtiy  Buko  my  meaning  moro  intdBgibto  by  a  diagram, 

bowovcr. 

VXLMOZOK. 

ClenoiiiutiflMHit  PhnHnntfittvrini,  GlyptotUpltrtni,   SuartHliplrrimi, 
Cittacnnthini. 

I  M>:m:ixoic. 


CttUtcanthiit 


TrBTIARV. 


ItECUNT, 

PolypUriHt. 

Hortt  it  \»  nbvious  that,  in  time,  the  Pnlyptci-iiii  are  twice  na 
nittiotu  fV»m  tlioir  imiiiedintu  znolugical  [lSqch,  tbe  Saurudiptcriiii 
lUiil  Olyptodiptcriui,  w  tlicy  An?  from  tlu'ir  more  distunt  connoxiorus 
\ho  CcDlacaatliini. 

It  accms  Bingulnr  that  wLilt>  the  liuc  of  the  rtiombiferous 
Crossopterygidm  liiis  no  distinct  a  modem  representative,  Uio 
cycUferouH  Crossoptt'iygidui  Becni  to  Iiave  died  and  left  no 
issue  at  the  end  of  the  Tortiaiy  epoch.  But  without  wishing  to 
lay  too  mucli  strcaa  upon  the  fact,  I  may  draw  attention  to  tlie 
many  and  ungular  relations  which  obtain  between  that  won- 
derful and  apparently  isolated  fish,  LepidmiTen,  sole  member 
of  ittt  order,  and  the  cycloid  Glyiitodipterine,  Ctenododipterine, 
Fbiui«roplourine,   and  Coel&canth   Crosaopterygida!.     Lepidoaireat 


is,  in  fact,  thf  only  existing  fish  whose  pi'utinal  ftud  ventral  mem- 
bers liave  ii  structure  iinalogous  tn  that  nf  the  acutely  lobate, 
paired  fins  of  Holoptychhi".  of  Diplerus,  or  of  Phanfrnplcin'on, 
though  the  fin  rnys  nnd  Muvfacn  wakw  are  still  less  developed 
in  the  nioih-rn  t.hiin  in  tlie  inii'ifiii,  lish,  The  on  do  skeleton  of 
LejiidiM.rcn,  agiiin.  is,  n«  ui'iiriy  ns  pussiMe.  in  the  sium-  coinlilion  as 
that  of  PkciKViiplavvon,  and  is  more  nearly  similar  to  the  skeleton  of 
the Ca'lacanths  than  that  uf  any  othiir  ri^et'iit  fish;  wliile,  jjltIuiiw,  it 
19  not  Mtretcliini,'  the  Kuan^h  lor  aiiaiui,dea  to'i  far  to  diaeover  in  the 
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stiff-walled  lungs  of  Lepidoairen,  a  structure  more  nearly  repre- 
senting the  ossified  air  bladder  of  the  Ccelaoanths  than  any  with 
which  we  are  at  present  acquainted,  among  recent  or  fossil  fishes. 
Furthermore,  Lepidoairen  is  the  only  fish  whose  teeth  are  compa- 
rable in  form  and  arrangement  to  those  of  Dipterv^.*  Though 
Lepidoairen  may  not  be  included  among  the  Crossopterygidse^  nor 
even  in  the  order  of  the  Oanoidei^  the  relations  just  pointed  out  are 
not  the  less  distinct ;  and,  perhaps,  they  gain  in  interest  when  we 
reflect,  that  while  Polyptema,  the  modem  representative  of  the 
rhombiferous  Crossopterygidae,  is  that  fish  which  has  the  most 
completely  lung-like  of  all  air  bladders,  Lepidoai/t^n^  which  has 
been  just  shown  to  be,  if  not  the  modern  representative  of  the 
cycliferous  Crossopterygidae,  yet  their  "next  of  kin/'  is  the  only 
fish  which  is  provided  with  true  lungs.  These  are  unquestionable 
facts.  I  leave  their  bearing  upon  the  great  problems  of  zoological 
,  theory  to  be  developed  by  every  one  for  himself 

The  preceding  discussion  of  the  affinities  of  the  Devonian  genera, 
Oateolepia,  Dvplopterua,  GlyptoUemuaj  Glyptopomua,  OyroptychivSy 
ffoloptychiiba,  Glyptolepia,  DeTidrodua,  Phcmeropleuron,  Diptenia, 
was  an  indispensable  preliminary  to  the  consideration  of  the  main 
question  with  which  I  proposed  to  deal  in  the  present  essay,  vis., 
What,  and  how  many,  groups  of  fishes  are  represented  in  the  Fauna 
of  the  Devonian  epoch?  a  Fauna  which  presents  a  surpassing  interest, 
when  we  recollect  that  it  comprises  the  oldest  assemblage  of  ver- 
tebrate animals,  of  which  we  possess  a  more  than  fragmentary 
knowledge  ;  that  its  constituents  abound  in  certain  localities  ;  and 
that,  for  many  years  past,  they  have  been  the  subject  of  careful  and 
repeated  collection  and  investigation.  An  examination  of  the  data 
collected  up  to  the  present  time  has  led  me  to  the  following  con- 
clusions, some  of  which  are  already  current,  while  others  are  new  : — 

1.  No  vertebrate  animal  higher  in  the  scale  than  fishes  is  as  yet 
certainly  known  to  have  been  found  in  any  rock  of  Devonian  age. 
In  fact,  imtil  demonstrative  stratigraphical  evidence  of  the  Devonian 
age  of  the  well-known  Elgin  beds  is  obtained,  the  bearing  of  the 
palaeontological  evidence  against  that  conclusion  is  too  strong  to 
allow  of  its  being  entertained. 

2.  Of  the  six  orders  of  the  dass  Pisces,  three,  namely,  the  Dipnoi, 
M ARSiPOBRANCHii,  and  Pharyngobranchii,  are  certaJiily  not  repre- 
sented by  any  known  Devonian  fisL  In  endeavouring  to  estimate 
the  value  of  this  negative  fioict,  we  must  recollect  that  no  fish 

*  Prof.  Pander  has  drawn  attention  to  the  resemblance  of  the  teeth  of  his  genos 
Holodus  to  those  ot  liqndosirent  bat  it  if  not  dear  that  he  regards  JBohdus  aa  a  Cteno- 
dodipterine. 


2S  nnmsn  possiut. 

b^lon^nj;  to  cither  of  tlituix-  orOviv  in  at  prc«cnt  known  in  the  foarit*' 
«tftt4.* ;  that  th«y  are  n-pi-esonted  by  a  very  Kmall  numlK-r  of  geat^t^ 
and  spptaes  in  our  lixbting  Fiiuiia;  finnlly,  that  the  Pharyngo- 
branohii,  from  their  very  nature,  coiild  hardly  be  pi*sprved  in  a 
ivcrigniJM,b!o  states  uven  in  »uch  fine  mud  as  that  of  the  Oxford  day, 
or  thi<  Solonhr*fcn  ttlat^-Jt ;  and  tliat  of  the  Marmpobranchii  nothing 
but  the  homy  teeth  could  Xia  expected  to  escape  destructioa.. 
Lfindtmren,  on  tlie  other  liand,  might  liave  leH.  oh  de^nite  traces  of. 
its  existence  as  Diplenii^,  and  lionce  its  entire  absence  in  the  foadl' 
HtAtt^  18  a  ucgtvtivn  fact  i)f  jjrentfr  value. 

3.  The  EiASMOBRANXHii  aboundcd,  teeth  and  spines  testifying  tO' 
till!  minitrouH  and  divei-se  genem  which  haunted  the  Devonian  ivas. 
It  ifi  more  difficult  to  say  to  what  sections  of  the  order  tlieae  general 
belonged,  as  the  only  DevoiJim  Elasmobranch  whose  whole  stnicturft' 
can  be  icstoi-ed  with  any  certainty  is  Fleuracunthtut,  a  fisli  which' 
bcloufp*  to  a  family  distinct  from  any  now  bN-ing, 

4,  The  Ganoidei,  as  I  have  endeavoui-ed  to  show  above,  arO' 
largely  represented  by  a  suborder,  the  Crossopterygidie,  which  drops 
into  comparative  insignificance  in  later  ages.  Of  the  existence  of 
AmiadiB  there  is  no  evidence,  and  even  if  we  include  TImrsis, 
ThvianofiK,  and  LejAt^pis  under  this  suborder,  they  are  scanty  in  nil 
Iftter  formations  ;  but  what  is  much  more  remarkable  is  tlie  app»< 
rent,  pntii-e,  or  almoat  entire,  absence  of  the  Lepidosteidfe,  a  suborder 
■which  obtains  audi  a  protJi^oua  development  in  the  Mesosoic  epoch^ 
The  nature  of  the  Aeanthodidie,  and  the  question  whether  there  ia^ 
any  v,-iy?>m  to  ■.n>p(Tt  tho  uxistmce  ,.f  ("'!i<>iHlr..-.tri  diiriii--  the 
DL-voniaTi  L-podi  wili  W-  uoiis=i,leivtl  hy-aii-l-l.ye." 

•  Tlic  dpienninnlloii  of  tliu  chann-(iT«-  of  llir  fumilits  of  TA'pidosli'idip  and  of  tlic  liniils 
oFlhP  siil.iirrl.T   -\-  ;i  ilininiH    pri.M,.in,  ,,l'  ^^I,l,■1l   1   \„^\»-  to   liva!   muw  fully  limiifier, 
OuPinltiv'itli-:  Ti.Ti. -..;..    ■■..■-.■a    ■  .>   [..^  .-.■,■„■:,.  ...    ..,'■„■   ,.    -.]..■,    I,,...    i,[rh,Tl>i  pine, 

vii..  that  /../■  '■■■■-  M    i'--<iii'   allies. 

■whelher-'S;iiii  ■  ■.       '         .  .    ^n-r  ;i|ipear  lo 

me  tabeliiii;.-  t"  ii.     I .  ;m!  -'.  !■_  i  .  i  i  .  I  .l-  .'.i  'li.   ■   ■■■       j  ii    ■    i  ■    ,  ..i..-       1  ..r  ihf  present 

IlelerocercBl  Ganoids    with    rhomboiilnl  sroles  ;  biimchiosIeRsl    rays  ;    iion-lolinle 
paired  fint ;  a  preoptTi'iiliim  and  an  inieropt'rcuhini. 
Fmo.  I.  Lepidosteini, 
Maxilln  divided  inlo  many  [lieee p  ;  liranehiosti';.-!!!  ra_N  s  ti-w  and  not  pii:inu01eiL 

Fam.  a.  LepidDtini. 

Maxilla  in  one  piccti  branchtcMtegul  rn>.s  mony  and  eiuim(-11ei.l ;  IIji'  niilerior  rnies 
taking  the  form  nf  hmad  plates, 
(a)  rEciwmlHS.  T,'tn,!)/.iwh/„>.  l>„,H:ti«x,  Li-puL.nt^.  ,V. 
(bj   EajiFKilAu;  i'niVijiwniin.  O.rfupiathiv.,  jr. 
(c)  Aipiilttrhi/nrhns. 
Perhaps  the  genera  nmrkiil  u.  Ii,  q,  shtmld  lonn  dlslinct  suli-r.imilius, 
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5.  Thfe  Teleostei  have  hitherto  been  supposed  to  be  entirely 
absent  from  formations  of  Palaeozoic  age,  and  no  doubt  they  do  not 
exist  under  those  forms  which  are  most  familiar  to  ichthyologists 
acquainted  with  marine  fishes,  or  with  the  fresh-water  fishes  of 
temperate  climates ;  but,  nevertheless,  I  shall  now  endeavour  to 
show  that  there  are  grounds  for  something  more  than  a  suspension 
of  judgment,  as  to  the  validity  of  the  ordinary  doctrines  held  upon 
this  subject. 

The  remarkable  genera  Coccosteus  and  Pterichthys  are  those 
which,  among  all  Devonian  fishes,  have  been  by  common  consent 
regarded  as  the  most  heteroclite  and  anomalous,  some  writers 
having  gone  so  far,  in  fiict,  as  to  imagine  that  these  hard  cased 
vertebrates  offered  us  a  transition  to  the  shelled  Invertebrata. 

Nevertheless,  I  trust  I  shall  be  able  to  show  that  the  one  of 
tliese  two  closely  allied  genera — Coccosteus — is  best,  indeed,  I  may 
say  only,  to  be  understood,  by  comparing  its  bony  shields  with 
those  which  cover  the  roof  of  the  cranium  and  the  anterior  paH 
of  the  body  of  certain  existing  Siluroid  Teleosteans. 

To  this  end,  however,  I  must  first  give  tlie  conception  of  the 
structure  of  Coccosteus  which  my  own  investigations,  guided  by 
those  of  my  predecessors  Agassiz,  Miller,  Egerton,  and  Pander,* 
have  led  me  to  form. 

The  superior  wall  of  the  skull  only,  seems  to  have  been  ossified  in 
this  fish,  and  forms  a  great  shield,  which  may  be  roughly  said  to 
have  a  hexagonal  figure.  The  posterior  and  postero-lateral  sides  of 
the  hexagon  are  pretty  nearly  straight  lines,  while  the  anterior  side 
is  rounded  off^,  to  form  the  snout,  and  the  antero-lateral  sides,  the 
longest  of  all,  have  their  anterior  moieties  deeply  excavated,  to 
constitute  the  upper  part  of  the  walls  of  the  orbit.  From  before 
backwards,  in  the  median  line,  the  contour  of  the  cranial  shield  is 
nearly  straight,  but  fi'om  side  to  side  it  is  convex,  in  consequence, 
more  particularly,  of  the,  downward  inflexion  of  its  postero-lateral 
angles.  The  sutures,  which  separate  the  various  constituent  bones 
of  the  skull,  may  readily  be  confounded  with  certain  superficial 
grooves  of  a  totally  different  import,  but,  by  grinding  away  the 
outermost  layer  of  bone,  this  source  of  error  is  avoided ;  and  it 
is  then  seen  that  the  cranial  sutures  have  the  arrangement  repre- 
sented in  the  woodcut,  fig.  19,  and  define  the  several  bones  from 
one  another  with  great  sharpness. 

*  Compare  Agassiz,  **MoDOg.'  des  Poissons  Fossiles  du  Vieux  Grds  Rouge;** 
R  Miller,  "  Old  Red  Sandstone "  and  Quart.  Jour.  Geol.  Soc.  1859;  Pander,  **Ueber 
die  Placodennen  des  Deyonischen  Systems,  1857;"  Sir  P.  Egerton,  ''Remarks  on  the 
Nomenclature  of  the  Devonian  Fishes,"  Qoart  Jour.  Geol.  Soc.  1859. 
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In  the  middle  line,  behind,  they  mark  off  a  symmetrical,  trape- 
zoidal bone,  S.O.,  which  presents  a  short  peg-like  process  in  the 
middle  of  its  posterior  edge,  and  has  a  peculiar  raised  pattern  upon 
its  imder  surface.  In  front,  this  bone  is  articulated  with  the  sin- 
gular four-rayed  bone  Fr.  The  posterior  ray  (with  which  S.O. 
is  connected)  is  the  shortest  and  broadest  of  the  four,  while 
the  lateral  rays  are  the  longest  and  the  narrowest,  the  anterior 
ray  holding  a  middle  position  in  this  respect.  The  edges  of  the 
anterior  and  of  the  lateral  rays  are  variously  indented^  apparently 
to  form  an  interlocking  suture  with  the  adjacent  bones,  while 
the  posterior  ray  is  deeply  excavated  to  unite  with  S.O.  A  third 
bone,  much  smaller  than  the  preceding,  succeeds  them  ante- 
riorly, and  appears  to  be  separated  by  a  transverse  suture  from  a 
fourth  median  bone  (Pmx.),  whose  rounded  fr6e  edge  forms  the 
anterior  contour  of  the  snout.  In  well-preserved  specimens,  tliis 
edge  is  seen  to  be  beset  with  small,  projecting,  spine-like  tubercles  or 
teeth.  The  lateral  portions  of  the  skull  ai-e  constituted,  proceeding 
as  before,  from  behind  forwards,  as  follows  :  a  triangular  bone 
(Pa.  Ep.),  one  of  whose  sides,  directed  outwards  and  backwards, 
forms  the  postero-lateral  side  of  the  hexagon  above  referred  to, 
unites,  by  its  inner  edge,  with  the  bone  S.O.,  and,  by  its  anterior 
edge,  partly  with  Fr.  and  partly  with  another  bone  {y).  These 
edges  are  irregularly  sinuous,  and  form  a  squamous  suture  with 
the  neighbouring  bones.  The  posterior  edge  of  Pa  Ep.  presents, 
near  its  inner  extremity,  a  sort  of  socket,  with  which  a  i)eg 
developed  from  the  plate  S.s.  is  articulated. 

An  irregularly  triangular  bone  {y)  is  connected  with  the  anterior 
edge  of  Pa.  Ep.,  and  forms  the  posterior  angle  and  part  of  the 
antero-lateral  edge  of  the  skull.  It  is  succeeded  by  another  irregular 
bone  {x)y  which  enters  into  the  posterior  and  upper  wall  of  the 
orbit,  and  unites  internally  with  Fr.,  and  anteriorly  with  a  larger 
and  still  more  iiTegulai-  bone  Pfr.  The  latter  is  connected  in- 
ternally with  Fr.,  Eth.  and  Pmx. ;  while  externally  it  sends  off, 
rather  in  front  of  the  middle  of  its  length,  a  short  process,  which 
passes  directly  downwards  and  divides  the  orbital  cavity  (Orb.)  from 
the  nasal  cavity  (Na, )  Extending  fix)m  the  lower  end  of  this  process 
to  the  postero-lateral  angle  of  the  skull,  bounding  the  orbit  below, 
and  fitting  in  by  its  convex  margin,  to  a  concave  excavation  of  the 
bones  a;,  y,  is  a  large  spatulate  bony  plate,  narrow  in  front,  broad 
and  expanded  behind,  and  composed  of  two  pieces,  z  and  ^r'. 

The  cranio-facial  shield  thus  composed  is  succeeded  by  an  osseous 
girdle,  which  defended  the  anterior  part  of  the  body  like  the  back 
[x.]  10  c 


SZ  FUrnSH   FOSHILS. 

and  brpORtplatCH  of  n  mediipvnl  warrior,  and  in  divisihl*  into  two 
portions,  the  doreo-Iateral  and  the  ventral  siiieltls — the  former  com- 
posed of  nine  pioces,  the  latter  of  six.  Of  the  nine  pieces  of  tlie 
doreo-Iateml  Kliiiild,  aavtn  are  cla^i-Jy  ttrti<,'uUted  together,  whilo  tlw 
otlier  two,  small  ajid  compiuft  lively  innigiiificant,  (and  nnt  represented 
in  the  dorsal  view,  fig.  19)  were  placed  loosely  at  the  sides  of  the 
posterior  end  of  the  great  meditin  plate  of  the  seven.  This  plate  a 
eorrewpomls  in  width,  anturinrly,  with  the  cranial  bone  S.O. 
it  widens  a  little  beMnd  the  middle  of  its  length,  and  then  rapidly 
tapers  to  a  point.  Fi-om  tlia  middle  of  ita  under  surface  it  seuc 
down  a  strong  lx)ny  crtst,  deeper  l)i.'Iund  than  in  front,  wiiile  il 
lateral  udgi^t  overlap  and  unite,  hy  )i  squamous  suture,  witli  the 
platen  S.s.  and  b. 

S.8,  is  a  four-aided  plate,  articulated  with  Pa.  Ep.  in  the  mannee 
Itefiiro  meDtioDcd,  whilo  1>chind  it  overlaps  the  triangular  plate  6^ 
an<l  below  in  overlapped  by  tlie  plat«  c.  llie  latter  is  so  constantly 
thrown  out  of  its  place  in  specimens  where  the  connexion  betweeft 
o,  i  and  S.s.  is  ijerfectly  retained,  that  I  suspect  it  rather  over** 
lapiied  tlitin  was  saturally  united  with  S,s. 

The  ventral  .shield  appears  to  me  to  have  had  no  direct  connexion 
with  the  dorsal  I  have  examined  a  largo  number  of  specimen 
with  reference  to  this  point,  but  I  have  ne\er  discovered  the  Ic.iei 
evidence  of  a  sutural  union  between  any  two  elements  of  the  *™* 
■tudda,  though  tlie  respective  constituents  of  each  shield  are 
atantly  met  with  in  all  staijes  nf  union  and  disunion.  Of  the 
el.'TiiL'uts  of  t,h^.  voutr^l  shii-M.  two  nre  innii^ui  nn-\  ^ynimetriwil, 
four  latei-al  and  in  pairs.  The  iwn  lattff,  upon  each  sidi',  are  Ijroad 
at  their  remote  ends  and  naiTower  at  their  adjacent  emls,  whose 
outer  edges  are,  besides,  somewhat  heut  n]i.  Of  the  meilian  jilatfs, 
the  posterior  is  rhomhoidai  mid  ai'tieiil;\tes  with  all  the  othere ;  the 
anteriur  has  the  fomi  of  an  elongated  isosceles  triangle,  whose 
base,  directed  anteriorly,  is  founded  ull'  and  terms  the  middle  of  the 
anterior  margin  of  the  ventral  shield. 

The  stout,  doubly  curved,  clavide-like  bones  Mn.,  foimil,  in  com- 
plete specimens,  on  the  under  aide  of  the  head,  have  one  edge  be.set 
with  minute  dentieles  for  a  short  distance  ;  and  there  ai-e  two  other 
flat,  elongated,  bones,  devoid  uf  seuljtture  upon  their  outer  surfaces, 
which  lie  between  them  and  the  antei'ior  edge  of  the  ventral 
shield. 

Beside  the  parts  now  deseribeil,  the  only  other  bones  known  to 
belong  to  Vnccoxtciis  are  the  neural  and  subeauda!  arclies,  the  lin- 
rays   and   their   ,^u]i|>orts.  and   the  curved   ussicleK  which  lie  just 
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beliind  the  body  armour,  and  were  perhaps  connected  with  ventral 
fins ;  but  I  enter  into  no  particular  description  of  these,  as  they 
are  not  essential  to  my  present  purpose. 

For  some  years  past  I*  had  suspected  that  the  modem  Siluroids 
presented  more  analogies  to  the  seemingly  aberrant  Devonian  fishes 
than  any  other  members  of  the  class  Pisces,  and  from  the  examina- 
tion of  dried  specimens,  I  had  even  pitched  upon  the  Siluroid  genus 
Olai*i<xs  as  that  most  likely  to  help  me  to  understand  Coccosteus ; 
but  it  was  not  until  my  friend  and  former  pupil,  Mr.  J.  J.  Monteiro, 
brought  home  for  me  from  Congo  some  specimens  of  Clarias 
capensis  preserved  in  spirits,  that  I  was  able  to  examine  the 
osseous  structure  of  that  fish  with  sufficient  care  and  thoroughness 
for  the  purposes  of  an  efficient  comparison. 

In  fig.  20  a  careful,  reduced  representation  of  the  top  of  the  skull 
of  tliis  fish  is  given,  and  it  will  be  seen,  that  in  everything  but  tlie 
minor  details  of  form,  it  agrees  with  Coccosteus.  The  middle  line  of 
tlie  skull  is,  as  in  the  latter  genus,  occupied  by  three  bones.  S.O., 
the  supra-occipital,  is,  in  the  recent  form,  pointed  behind ;  Fr.,  the 
principal  frontal,  is,  as  in  the  fossil,  four-rayed;  it  exhibits  a 
considerable  gap  or  fontanelle,  but  no  median  suture ;  Eth.,  the 
ethmoid,  and  Pmx.,  the  premaxilla,  correspond  exactly  in  the  two 
skulls,  if  we  leave  out  of  consideration  the  position  of  the  suture 
seen  in  the  fossil  in  this  region.  The  bone  Pr.  F.,  which  can  be 
at  once  identified  as  the  prefrontal  in  Clai'ins,  and  which  sends 
down  a  process  dividing  the  orbit  from  the  nostril,  obviously 
corresponds  with  the  similarly  related  bone  in  Coccosteus ;  while 
in  Clariiis  the  orbit  is  completed  below  by  the  spatidate  suborbital 
bone,  Sb.  O.,  smaller  in  proportion  and  undivided,  but  otherwise 
similar  to  the  bone  z,  z'  of  Coccosteus.  The  post-orbital  bone, 
Pt.  O.,  and  the  supra-temporal  bone,  S.  T.,  of  the  former  appear  to 
have  their  homologues  in  the  bones  x  and  y  of  the  latter  fish. 

The  space  between  the  frontal,  the  supra-occipital,  and  the  supra- 
temporal  is  occupied,  in  Clarias^  by  two  bones,  the  anterior  of 
which  certainly  represents  the  post-frontal;  while  the  posterior 
occupies  the  situation  of  no  less  than  three  distinct  bones  in  the 
lieads  of  ordinary  fishes,  viz.,  the  parietal,  the  squamosal,  and  the 
epiotic.  The  reduction  in  the  normal  number  of  bones  which 
obtains  in  the  Siluroid  has  been  carried  a  step  further  in  Coccosteus, 
where  the  plate  lettered  for  shortness'  sake  only  Pa.  Ep.  is  the  only 
representative  of  the  bones  Pt  F.  and  Pa.  Sq.  Ep.  of  Clarias. 

Lastly,  comes  the  bone  S.s.  naturally  united  in  Clarias  to  Pa. 
Sq.  Ep.  and  to  S.  T.,  and  which  corresponds  with  the  supra-scapula 

10  c  2 
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tif  onlihftTy  osseous  fishw*,  in  which  it  in  tunally  cnnnwiUwl  with  the 
skull  only  by  Hfpuiiftiit.  The  SiluroMx  ami  (IniinidB,  however, 
ooinciJc  in  always  iiaving  this  Vntne  more  clow-'ly  united  with  the 
r«^Ur  cnuiial  boiie«,  and  Uoecosteim,  it  will  W  ol»stMvix],  iitfiwa 
with  tliein. 

Kio.  i». 


otter  Cuvier  mid  VBlraeimnw, 

So  much  for  the  cranial  shield.  To  comprehend  the  dorsal  and 
ventral  body  ahieldB  we  mast  hsTe  recounie,  not  to  Glorias,  bat  to 

oflKT  Sihii-oids,  Mich  i\n  B"r,,;>%  Arh'.^.  Sec.  In  (Jics.^  fishos,  in  fnot, 
tlio  nntorior  dorwil  intcrspinmi';  lumns  lireniiir  so  nmilified  sis  t<i 
form  a  great  Rliield-slin|ied  dermal  i)inte,  witli  a  strong  inferior  crest. 
which  occupies  the  same  jmsition  and  has  tlio  same  relations  ns  the 
medio-dorsal  plate  of  CwCisfccs.  tlinuL.r|i  it  eoinmonly  beai-s  a  stronjfly 
articulated  spine,  wliicli  is  ahHont  in  tlie  latter  genus.  In  some 
species,  aa  Arius  Ci-uc'igci-,  the  jirinfipal  pLite  is  provided  witli 
lateral  accessory  plate.s,  in  Avliicli,  jicrliaps,  we  have  tlie  liomologues 
of  the  dermal  [dates  b,  of  Coccosfcns.  It  is  possible  that  c  ma}' 
have  been  the  oj>ercnliim,  which  occupies  a  nearly  similar  position 
in  AHus,  but  if  it  were  .'luturally  connected  with  the  supra- 
scapula,  tins  view  wnuld  be  untenable,  and  the  hone  would  have 
t(i  Ije  regarded  as  a  scapular  element. 

In  the  Sihiroids  to  which  I  have  referi-ed,  and  in  LoncurUt,  a  vast 
latoro-ventral  shield  is  [iroduced  hy  the  prodigious  exi>ansion  and 
coalescence  of  the  bony  elements  which  arc  homologous  ^vith  those 
termed  "  coracoid  "  and  "  radius  "  in  other  lishes.  Viewed  from 
the   ventral    surface,  thege  hones   form    four   great   plates,  those 
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of  each  side  being  closely  united,  or  even  amalgamated  together, 
while  the  opposite  pairs  are  joined,  in  the  middle  line,  by  a  strongly 
serrated  suture. 


Fig.  21. 


darias. 


Hyoidean  and  Pectoral  Plates  of 
Coccosteua, 


Loricaria, 


When  the  pectoral  fin  is  provided  with  an  anterior  spine,  this  is 
articukted  by  a  curiously  complicated  joint  with  the  so-called 
coracoid.  The  cornua  of  the  hyoid  are  large  stout  bones,  and  the 
urohyal^also  a  large  and  strong  bone,  which  is  particularly  broad  in 
Lai'icaria,  connects  the  hyoidean  with  the  pectoral  apparatus. 

On  comparing  this  apparatus  with  the  sternal  shield  of  Coccodeus, 
one  is  tempted  to  compare  the  antero-median  piece  of  the  latter 
with  the  urohyal  of  the  Siluroid,  the  antero-lateral  piece  with  the 
*^  coracoid,"  and  the  postero-lateral  piece  with  the  so-called  "  radius/' 
the  more  especially  as  the  antero- lateral  piece  corresponds  with  that 
jmrt  of  the  thoracic  shield  of  Pterichtliya  which  supports  the  plated 
appendage  representing  the  pectoral  fin,  in  that  genus. 

On  the  other  hand,  it  must  be  confessed  that  the  closer  connexion 
of  the  antero-median  piece  with  the  thoracic  plates  tlian  with  the 
hyoidean  cornua,  and  the  very  backward  position  of  the  postero- 
lateral plates,  apparently  out  of  reach  of  any  comiexion  with  the 
tins,  militate  against  this  view;  which,  in  addition,  leaves  the 
median  rhomboidal  plate  unaccounted  for. 

The  bones  Mn.  are,  of  course,  as  has  long  been  determined,  the 
rami  of  the  mandibles  of  Oocrosfru^s.  Their  singular  figure  is  not 
unlike  that  of  the  coiTesponding  bones  in  Lwricaria,  Finally, 
the  long  flat  bones  a  (fig.  21),  I  have  no  doubt,  are  the  chief 
parts  of  the  hyoidean  arch,  which  are  also  proportionately  large  in 
many  Siluroids. 

No  one,  I  think,  will  deny  that  the  structural  coincidences  here 
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detailed  are  of  very  grant  weight,  iiinl  tbat  in  the  tibsent-c  of  contrary 
evidence  thoy  must  lead  us  to  nnMi^n  a  place  near,  if  not  among,  thu 
Siluroidci  to  Cocmk/bm.*,  I  do  not  know  that  any  facts  which 
can  be  addooed  can  ba  fitly  considered  as  such  <lirectly  contrary 
tividenoe,  but  there  an*  several  difficulties  which  require  cjireful 
conHideratiou. 

In  til'-  first  place,  tWcjwteu*  aeeuis  to  have  poenessed  neither 
iNLsal  Qor  lateral  cranial  bonoa, — at  lea^t,  no  traces  of  such  structures 
have  yet  bepn  discovered ;  so  tbat,  in  all  probability,  this  fish 
poHseBHed  a  eartilBginouH  primordial  crauium  like  that  of  A  ccipenifr ; 
and,  indeed,  a  still  more  gristly  one,  for  Acclji&nMer  has  a  laj-ge 
basal  ossificatioa.  Tlie  liyomandiliular  8usi>cnsory  apparatus  must 
have  be«n  equally  Ciirtilaginous,  and,  in  the  vertebral  eolumn,  only 
the  superior  and  inferior  arches  were  ossified.  Assuredly  tliw  is 
very  nnlike  wliat  we  are  accustomed  to  see  among  the  Teleostci, 
but  it  must  be  recollected  that  it  is  at  least  equally  unlike  wlrnt  we 
find  in  the  G&uoids,  if  we  except  thase  of  the  same  epoeli ;  and,  on 
the  other  liand,  thei-e  an;  some  recent  Teleostei.  though  there  ait; 
no  known  QanoJdei,  whose  vertebral  columns  luid  skulls  exiiibit  a 
correapondingly  low  sti^e  of  (irganization.* 

In  the  second  place,  arises  the  question  whether,  since  we  know 
that  a  true  Qanoid,  Amia,  completely  simulates  the  outwoi-d  form 
of  a  Clupeoid  Teleostean,  while  retaining  all  the  essentials  of  it« 
order.^m&y  not  Coctsosteua  be  also  a  trne  Ganoid  whidi  famalates 
the  outward  iifipert  of  ii  Silurnid  ?  To  tlii^  qiiP5ition  it  is,  perlmps 
impossible  to  give  nny  answer,  save  by  asking  aiiothi'r,  viz. : — Why 
should  not  a  few  Teleosteans  have  represented  their  oriler  iinirmg 
the  predoininimt  Ganoids  of  the  Devonian  epoeli,  just  as  a  lew 
Ganoids  remain  among  tlie  predominant  Teieosteans  of  the  present 
day?  AVhen  it  is  considered  that  an  ichothyologist  might  be 
acquainted  with  every  fresli-w;iter  and  marine  fish  of  Europe,  Asia, 
Southern  Africa,  Southern  America,  tlie  Indian  Archipelago, 
Polynesia,  an{l  Austmlia,  and  yet  know  of  only  one  Ganoid, 
the  Stui^on,  a  fish  so  unlike  the  niajoi'ity  of  its  congeners,  tliat  a 
naturalist  might  be  well  acquainted  with  .ilmost  all  the  fossil 
('anoids,  and  yet  not  recognize  a  sturgeon  as  a  memljer  of  tiie 
group, — it  will  not  seem  difficult  to  admit  the  existence  of  a  Tele- 
ostean  among  the  Devonian  Cianoids,  even  though  tliat  Teleostean 
should  in  some,  t-ven  iinporfcint,  points  differ  from  those  with 
which  wc  arc  familiar. 

•  Siv  oil  iliis  piiiii,  liciwi'viT,  lUt  ri'DiarU  at  \i.  :is,  under  (;)). 
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At  any  rate,  I  think  the  jri^i/md  facie  case  in  favour  of  the 
Teleostean  nature  of  Coccosteua  is  so  strong,  that  it  can  no  longer 
be  justifiable  to  rank  it  among  the  Ganoids,  "  mns  phrase,^*  but 
that  even  those  who  will  not  allow  it  to  be  Teleostean  must  attach 
to  it  the  warning  adjunct  of  inceiice  sedls. 

No  one  doubts  that  wherever  Coccosteua  goes,  Pterichthya  must 
follow,  and  though  the  structure  of  the  last-named  fish  is,  in  some 
respects,  more  difficult  of  interpretation  than  that  of  the  former,  in 
others  it  is  strikingly  Siluroid.  For  example,  I  know  of  no  piscine 
structure  that  is  even  remotely  comparable  to  the  proximal  joint 
of  the  pectoral  limb  of  Pterichthya,  except  the  corresponding  arti- 
culation of  the  pectoral  spine  and  fin  of  the  Siluroids.  And  again 
the  example  of  Oatracioii  shows  that  the  box-like  cincture  of  the 
body  of  Pterichthya  is  by  no  means  foreign  to  the  Teleostean  group, 
though  it  cannot  be  paralleled  by  fishes  of  any  other  order.  Whether 
the  other  "  Placodermi''  of  Pander,  such  as  Aaterolepia  (Ag.  and 
Miller)  really  belong  to  the  same  group  as  Coccoateua  and  Ptericli- 
thya,  or  not,  is  a  question  which  can  perhaps  be  hardly  settled  at 
present ;  although,  provisionally,  I  am  much  inclined  to  associate 
tliem  together.  In  principle,  the  cranial  structure  of  Aaterolepia, 
is  very  similar  to  that  of  Coccoateua, 

Having  disposed  of  the  undoubted  Elasmobranchs,  of  the  Crosso- 
pterygian  Ganoids,  and  of  the  "Placodermi"  of  the  Devonian  e|)och, 
several  important  and  rather  difficult  groups  remain  for  discussion. 
These  are  the  Acanthodidse,  the  genera  Cephalaapia  and  Pteiwipia, 
and  the  genus  Cheirolepia, 

The  AcANTHODlDiE  have  hithei-to  been  ranked  among  the  Ganoids, 
V)ut  the  following  considerations  have  often  led  me  strongly  to 
suspect  that  they  might  be  Elasmobranchs : — 

1 .  Their  dorsal  spines  are  similar  in  form  and  mode  of  implantation 
to  those  of  the  Elasmobranchii,  except  perhaps  that  the  surface  of 
the  implanted  portion  is  less  different  fi*om  the  rest  than  in  the 
latter  order. 
'  2.  Their  dermal  ossicles  are  more  like  shagreen  than  scales. 

3.  As  Roemer  has  pointed  out,  their  lateral  line  runs  between 
two  rows  of  these  ossicles,  and  is  not  formed  by  separate  canals  or 
grooves  in  successive  scales  as  in  most  Ganoids  and  Teleosteans. 

4.  They  seem  to  have  had  no  distinctly  ossified  cranidl  bones. 

5.  They  have  no  opercular  apparatus,  but  as  Sir  Philip  Egerton 
long  ago  pointed  out  to  me,  their  branchial  arches  are  naked. 

6.  The  sternal  part  of  their  pectoral  arch  seems  to  have  had 
no  bony  connexion  with  the  head 
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On  tiip  iitlinr  liaiiil.  liowPVt-r,  it,  rotist  W-  coiiskk-tvd  tlmt,— 

1.  Tbo  ActuttlKnli'ln',  unliki<  all  EluBiiiolimiicliK,  liHve  great  apinea 
arUcuIateil  with  tlic  poctoml  aiT'li. 

2.  "Die  denna!  plates  of  tliu  Ooiioid  Chfm'lep!ia.m  very  aliagrefn- 
like,  tliougU  sffiniUMi  l>y  l*»niler  tn  tiiffcr  in  stnictutw  firom  tluwt' 
rtf  Aeaatlioilidii'. 

3.  The  cranial  tionwn  lx«com«  liwi  itnd  leas  ilevrfoped  in  th« 
Chondmateoiis  QanoidB,  until  in  Spntnlarui  they  axe  vciy  thin 
«iuwur>i«  InmelliB;  so  that  there  is  no  gresit  difficulty  in  the  way  vt 
nUp|KHiing  thoir  entiiv  nliaencw  in  a  truo  Gnnuld. 

4.  In  the  naimj  way,  the  oiKTculnru|iixii-ittu»,  Biiml!  la  AccipcnnEr. 
i»  still  more  reduced  in  SiKit>U<iTia. 

5.  The  tliin,  curvi-d,  Uxithleas  raandiblta  uf  SpiituUii-ia  preSL-Jit, 
jwrhape,  the  nwirest  analoguo  to  thtf  singukr  uiandihuUr  l>oiio8  itf 
AoajUhotkA 

6.  Aji  Koemer  has  iwintwl  out,  Pnhwtisovs  htui  mMtal  plate« 
very  like  tlioae  ot  AcantJiO'!*it. 

7.  !nifl  production  of  the  jwctoral  nrcU  into  long  Imckwaitlly 
diroctod  prooeasce  in  DiphtatnthiUf  nnd  Chiimatuthns  \»  tlie  very 
ivvene  of  an  ClaBmobrancti  diameter,  scein-;  tlmt  th«^  like  only 
ohtainti,  BO  far  a«  1  know,  in  wnne  Siluroidn. 

8.  AcanUiotUa  ia  prnvidwl  with  two  very  long  fihiments,  beset 
with  Bliort  IjiteraJ  Itninehea,  wluch  pixw^ipd  from  tho  nrgion  of  the 
ntoutt),  and  such  or&l  teutaclos  an  to  bo  found  only  in  OanoitU  and 
Silun-iiiJs. 

Uii.lor  tlii>>->  i-iivuiii>t^nirrs  tlie  ^:lfe^^  <-.>TH-su  i.r..l.;,My  i-s  to 
i-e-anl  tin-  Ac;ii.tli."]i,hv  ^.^  :i  .listinct  suhniaor  ut"  Uanoiils. 

Tlie  -.■iKT.-i  f.ph.d-si.:.  l'l.,.,.p;.,  A  i-chr,>.,si.i<.  Olid  Afai-'^i'ls 
certainly  Innii  ;i  timiily  i.y  tlifinsflvi-s,  to  wlii.'li  Uio  titlo  ofCu'llA- 
LASPID.E  limy  lie  onivi-iiifiitly  ni'|>lif<l  :  'mt  thi'  jmsitiun  of  this 
iiimily  is  n<it  roadily  iit:tftniiiii;Oiic.  No  "iiroini  ovcvlook  tlic  curious 
lioidts  of  ivseml.lan.'f  lietwi-.ii  tliu  Sil^ll■.,id^,  C-lUchlh-is  and  Lori- 
cui-ia,  on  the  one  hand,  nnd  (.'('/■/(i'/"s,i(>,  on  tiio  other,  while  in  other 
resiH'ct^  tlicy  may  lio  still  l.pttrr  nii.lfrstoo.1  l>y  the  lu'lp  of  the 
Cliondrofiti^an  (inin.ids,  ( 'oniii;nv,  for  examph',  Scttpirhytickus 
with  Cr)i},al"S/>is.  or  tlio  s:\vnt  snout  nf  />/<■,-.'. ■.•;,;«  with  that  of  Spu- 
luh-,-;,>.  I  am  in.'lim>,l'  1,-.  i.I:hv  111,'  ( Viih;L!:.v,.i<ls  prnvisionally 
among  tli(i  Clinmlrostei,  whore  tln\v  will  form  a  vciy  ilistinct  family. 

Tlio  aflinitics  of  twn  Ljrocra  roniaiii  for  diwcus.sii.n,  tho  one  being 
thi!  wi;ll-known  CImivUihh  of  Agassiz,  the  other,  the  new  genu;. 
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TrisHoliopteraB,  described  by  Sir  PhiKp  Egerton  in.  the  course  of 
the  following  Decada 

Ch&irolepis  contains  fishes  with  moderate-sized  heads  and 
markedly  heterocereal  tails ;  with  a  single  dorsal  fin,  a  single  anal, 
pectorals,  and  ventrals.  The  median  fins  are  situated  forwardly, 
the  dorsal  being  over  the  posterior  part  of  the  anal ;  and  the  ventral 
fins  are  so  forward  as  to  be  almost  close  to  the  pectorals.  None  of 
these  fins  are  lobate.  The  body  is  covered  with  minute  rhomboidal 
scales,  which  do  not  overlap  one  another,  so  that  the  skin  has 
quite  the  aspect  of  shagreen.  Nevertheless,  according  to  Pander, 
the  structure  of  these  bony  scales  is  not  so  like  that  found  in  the 
Squalidss  as  that  of  the  scales  of  Diplacanthus. 

The  head  is  usually  crushed,  and  its  component  elements  dis- 
placed, but  according  to  Professor  Pander,  whose  account  is  largely 
borne  out  by  the  specimens  I  have  examined,  the  middle  of  the  mof 
of  the  cranium,  from  the  posterior  edge  of  the  occiput  to  the  an- 
terior edge  of  the  firontal  region,  is  covered  by  two  broad  bony 
plates,  which  were,  perhaps,  divided  in  the  middle  line.  Pander 
considers  the  anterior  of  these  to  be  frontals,  the  posterior,  to  be 
parietals.  At  the  sides  of  the  parietals  lie  three  narrow  bones, 
which,  perhaps,  all  belong  to  the  skull,  though  the  inner  and  upper- 
most may  appertain  to  the  shoulder  girdle.  The  anterior  edges  of  the 
other  two  bound  the  orbit  posteriorly,  and  similarly  elongated  plates 
lie  in  front  of  the  eyes,  beside  the  frontals.  The  upper  jaw  is  a  large 
bone,  rounded  off  posteriorly  and  tolerably  broad  behind,  while 
anteriorly  its  upper  edge  suddenly  becomes  excavated  to  form  the 
lower  boundary  of  the  orbit  and  then^  tapers  off;  it  is  beset  with 
small  sharp  conical  teeth.  The  gape  extends  very  far  back,  and  the 
lower  jaw  is  a  long  flat  bone  toothed  like  the  upper. 

According  to  Agassiz,  there  were  larger  teeth  interspersed  among 
the  smaller  ones  ("Recherches,"'  p.  130  ;  "Vieux  Grfes  Rouge,'' p.  44), 
but  all  in  a  single  row.  Like  Pander  (1.  c,  p.  73),  I  have  been 
unable  to  discover  these  larger  teeth.  The  opercular  apparatus  and 
the  branchiostegal  rays,  or  their  representatives,  were  not  observed 
by  Pander,  nor  liave  I  seen  indubitable  evidence  of  their  charactei*s  ; 
but  Agassiz  ("  Recherches,"  p.  132)  has  described  and  figured 
the  branchiostegal  rays  of  Ch.  Uragus.  '*  The  branchiostegal  rays 
*'  are  very  well  preserved  on  both  sides  of  the  head  ;  the  anterior  are 
*^  shorter  and  larger ;  they  are  well  seen  on  the  left  side.  The 
"  posterior  ones,  which  are  better  preserved  on  the  right  side,  are 
**  narrower  and  more  elongated.     I  count  at  least  ten  of  them.'* 

According  to  Pander  a  large  perforated  plate  sunounds  the  eye. 


lEKITIMlI    I'llfisrLS. 


Miller,  OJeliol,  aiid  Pander  have  agreed  upuii  lUa  iirujiriety  of 
.separating  VheiroUpie  from  the  other  Acautbixiidm  of  Af^tunu^, 
and  Pander  [iroposed  to  form  for  it  a  distinct  family,  that  of  thu 
C1IKII101.EPINI.  GrHntinfi.  ns  I  think  every  one  must  do,  tlin 
jiMticB  uf  this  step,  the  (jneation  next  arises  in  what  niiliorder  of  the 
Qiinoi<ls  does  this  family  arrange  itself. 

It  certainly  is  not  one  of  the  Crossopterygida',  for  it  has  but  a 
single,  coin]ianttivaly  short,  dorsal  Ho,  neither  pectorals  nor  ventraln 
aro  lobate,  and  there  are  no  jugular  plates  ;  still  lass  can  OheinJfpia 
he  ranked  among  the  Amiada'  or  Chondrosteidti '.  On  the  other 
hand,  it  presents  certain  points  of  reaemtilance  with  Ptiicoitiicta, 
and  through  those  foniu  oounocts  itself  with  that  large  body  uf 
fossil  fuhes  which  have  iiiort;  or  loss  direct  relations  with 
Lfpitlmfma.  PcrhapH  then,  Vkflri'l'^pi"  ought  to  be  i-egardetl  as 
the  wirliest  known  form  of  the  great  suborder  of  the  Lepidosteidie. 

In  the  absence  of  a  full  knowledge  of  the  head,  of  the  paired  fins 
aud  of  the  dentition,  it  would  be  hazardous  to  form  any  decided 
opinion  oh  to  the  afliniti&sof  Ti-Uticlun>(eriifi ;  1  strongly  suspeot, 
however,  that  it  will  turn  out  to  be  the  ty]>e  of  a  new  family  allied 
to  the  Ctenododipterini  and  C(£Ja«uitliini, 


The  cranio'facial  boocis  a 

S.  (1.  Snpra-ocHpiWl. 


a  followa  in  the  woodcaU  : — 

Mi.  Maxilli. 
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i:<h.  Kthmoid. 
1:1..  Ejumlc. 

S7.  Si,.an..«.l. 

I't.F.  rrv-fhmlal. 
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,SV..  0.  SiiWrliilal. 

I'.O.  •-  I'ro.opiTKUlum  " 
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A'.  Op.  Sul>-(i|)i'reuliiiii. 
■hi.  Jugiilur  buiics. 
Sp.  O.  Sjiiruculur  ossiuti 
,SV.  O.  Supra'ti'm|")rul  i' 


;  but  I  am  nnw  niucli  inclined 
s^opK'^J-;an  fi^ll. 


.hi^yn  Sli-cct,  N(w.  1,  18C1. 


T.  H,  Huxley. 


[SoTK. — Ity  the  greac  kindncfs  of  Dr.  Tayli>r  i>f  Klgin,  I  Jiavo  just  had  the  opportunity 
of  i-saHiinlng  a  bfaiitiful,  almost  entire,  fpteimen  of  GVw/Vi'/KirirFis,  with  two  dorsal,  and 
L-xi]ui»iti'ly  lobate  pit.-lora!,  liiis.— T.  IL  1I„  Nov.  18th.] 
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Decade  X.    Plates  I.  and  II. 


OLTPTOLAMUS      XINHAIKDI. 

[GeniiB  GLTPTOLiBMUS.  Huxley.  (Sub-kingdom  Vertebnta.  ClasB  Pisces.  Order 
GanoideL  Suborder  Crossopterygidse.  Family  Glyptodipterini.)  Body  elongated, 
tapering  to  a  point  posteriorly.  Cranium  depressed.  Dorsal  fins  two,  distinct,  situated 
in  the  posterior  two-fifths  of  the  length  of  the  body.  Ventral  fins  under  the  first  dorsal, 
and  like  the  pectorals  lobate.  The  rhomboid  scales  and  the  cranial  and  fiidal  bones 
ornamented  with  raised  ridges.  Teeth  of  two  sizes,  composed  of  (probably)  dendro- 
dentine.    Tail  diphycercal.] 

Glyptoltemus  Kinnairdi.     Sp.  Unica. 

Specimens  of  this  gexius  were  first  described,  and  their  distinctive 
characters  pointed  out  by  me,  in  a  notice  inserted  in  Dr.  Anderson's 
work  upon  "Dura  Den/'  which  was  accompanied  by  excellent, 
though  small,  illustrative  figures,  drawn  by  Mr.  Dinkel. 

Since  1859,  thanks  to  Dr.  Anderson's  zeal  and  activity,  a  number 
of  additional  specimens,  several  of  great  beauty  and  interest,  have 
passed  into  the  collection  of  the  Museum  of  Practical  Geology,  so 
that  I  am  now  in  a  position  to  give  a  tolerably  complete  account  of 
the  structure  of  these  ancient  fishes.  The  singularly  beautiful  and 
accurate  figures  in  Plates  I,  and  II.  will  enable  the  reader,  step 
by  step,  to  verify  for  liimself  the  most  important  points  of  my 
description. 

The  body  is,  as  I  have  said,  elongated,  and  when  viewed  side- 
ways, fusiform,  tapering  to  a  point  at  each  extremity  (Plate  I.  fig.  1 ), 
but  when  viewed  from  above  or  below,  though  the  caudal  extremity 
is  still  seen  to  end  in  a  point,  the  anterior  part  of  the  body 
rapidly  widens  (Plate  I.  fig.  3),  and  ends  in  a  depressed,  broad, 
and  shovel-shaped  head,  with  a  semi- elliptical  contour,  rounded  at 
the  snout. 

The  length  of  the  whole  body  is  about  four  and  a  lialf  times  a3 
great  as  the  distance  from  the  end  of  the  snout  to  the  posterior 
margin  of  the  opercular  apparatus ;  which  distance  exceeds  by  as 
much  as  a  fourth,  or  a  fifth,  the  transverse  diameter  of  any  jmrt  of 
the  body.     It  somewhat  exceeds,  again,  the  perpendicular  distance 


4S  nHiTTsn  poasiiji. 

frnta  Uie  upper  mivrgin  of  luiy  part  of  the  durHul,  to  the  lower  imirfjin 
ijf  miy  part  tif  Uip  aiml  fin.  The  greaUytt  tniiisvorse  diKinoter  of 
tlt«'  Iiojul  18  p(|iial  to  th«  cliatani;e  fiom  t!i«  wiout  to  the  posterior 
lutirgin  of  Uiir  parietA]  boncit. 

Thi?  Bjiociiiicii  fiyun^l  in  Phito  11.  fumishex  «.  very  coiujilutv  view 
of  the  atmcture  of  tli«  cmiiiuiii  of  QlyptuhtmvM,  the  amiugeiueut  of 
whoac  i:oQstitueut  dementi  18  atlll  ftirtliiT  clucidnted  by  the  diiv- 
gmmtuatic  woodciit-*  fig.  2  ("p.  2  of  the  "  Preliminary  Essay  ")  mada 
from  t^iiliirg»il  nnd  rL-wtond  viewB  of  the  skull  and  its  appendices. 

11ttf  cmninl  boneM  Are  thtu  and  ecnlu-like,  njid  their  surfatM) 
(txhihits  numeroiiA  loug  litid  ^quoiin  ridgvs,  wpamted  by  uarrow 
and  runiparatively  ileep  grooves,  wliich  soinetiiims  olscurely  radiate 
from  the  centre  of  the  bone. 

The  premasiUory  booca,  blender  aji<i  slightly  curved,  uniting  in  a 
hrrwd,  bat  ttbort,  uHceuding  int«rnasal  process,  form  the  miterior 
lioundary  of  the  snout  and  limit  the  noNtrilw  btdow,  joining  the 
equally  slcndei'  maxilltiries  which  mtuttitnte  the  rvst  of  the  upper 
tmundary  of  the  gape  liehind.  The  upper  and  inner  edges  of  tliu 
lUHwnding  procenes  of  the  prcmaxill:iri«a  abut  against  the  onteriur 
iiiiu^ns  of  a  Hat  hexagonal  bone,  wliosf  jKwtcrior  mai^ns  unite 
■with  the  fiontaK  while  '\\a  Intend  edf^  aro  connected  with  the  inner 
cdgis  of  tlie  DA»i1  l)onea.  Thin  lione  \n  Uieji^fore  obviously  tJte 
ethmoid. 

"nie  frontftli,  which  inicceed  the  ethmoid  in  the  middle  line,  arc 
short,  but  rompamtivcly  narrow  )>onPs,  si'panitcd  by  a  very  distinct 
^-titiuv,  whii-h  widi'iis  in  llu-  iiii-KII>'  u!  its  [(■ii,L,nb,  so  lus  to  I'.irnm 
siiiiill  i'h"iiiboidal  f.-iitniirll.v  Tlir  iinsti-rior  .-.l-.-s  of  the  fn .n tills 
aiv  tnnicatcil.  and  unilc  wiili  tlic  iuitirior  iiiLUj,'ius  nf  thi_>  pariutjilH, 
which  an-  almost  twior  !\^  Imijr  a^^  tli<-  fruiit'ils,  ;ind  .-iiter  umx 
liLL-^'dy  tliau  any  <itlK-r  l"-.!ir<  iutn  tin-  luniiation  iil'  tlir  ro<if  of  tlic 
stroll.  The  k-ft  pai'k'tnl  tatb.T  uvnlnps  tii.;  ti-tit  piistiTioriy,  an.l 
.■;u'Ii  parietal  suddenly  widviis  in  its  posterior  nioifty,  so  that  its 
niiteredgi;  pn-sents  ;i  defp  ii<itch  or  step  iritu  wJiieb  tli<j  post-li-untal 
liH.  The  posterior  c>\-j,v^  ..f  tb.-  p;irit;tals  are  as  al.rnptly  trimottod 
:is  the  anterior.  Tliey  imil->  in  tlie  Taid'ile  iini-  witlitlir  apox  of  the 
l:ii-',-vli.-.ml".idalse;ile,  .ir  l-mv  \vl,irli  n,Tnpies  tlip  phvf 'iftl.esnpra- 

<,e.-ipif:,l. 

TlieMi|.ev,.-h,t.T,.l  re-l..ns  ,,r  Hie  skull  .-u-e  |,,niie,]  in  rr..ii(,  liy  tl.O 
jnrj^o  ii;>si!s  ;  iK-liiTi^l  tlicsc  Iiy  tlio  prcrinnfals,  Avhieb  iniit^'  with  the 
ntaxiJla,  tiie  nasals  and  the  froatids  Ik,'Iow,  in  front  and  al<ove,  and 
ap]iai-ently,  with  tlio  j«ist.-front;i]  Ix^himl.  'j'heii-  posterior  excavated 
margins  form  the  antorinr  Ixjuudary  of  tin;  orbit. 
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The  post-&ontalSy  better  defined  posteriorly  than  anterioriy, 
appear  to  join  the  prefrontals,  and  then,  extending  backwards  beyond 
the  posterior  margins  of  the  frontals,  they  unite  with  the  anterior 
moiety  of  the  parietaLs,  filling  up  all  that  notch  in  the  outer  border 
of  these  bones,  which  has  been  described.  Their  posterior  edges  are 
connected,  internally,  with  the  anterior  margins  of  the  projecting 
part  of  the  parietal,  externally  with  the  same  margins  of  the  small 
quadrilateral  squamosal  bones. 

The  posterior  part  of  the  supero-lateral  region  is  completed  by 
two  squamiform  bones,  which  take  the  place  of  the  external  occi- 
pital, or  epiotic,  bones  of  other  fishes,  filling  the  interspaces  left 
between  the  supraoccipital  and  the  opercular  apparatus.  The  inner 
surface  of  this  bone,  on  the  left  side,  presents  a  very  well  marked 
triradiate  impression,  one  cms  of  which  is  directed  transversely 
inwards,  while  the  others  are  respectively  directed  forwards  and 
backwards.  A  shallow  groove  upon  the  surface  of  the  supraocci- 
pital, which  has  a  slight  concavity  forwards,  connects  the  trans- 
verse cms  of  the  impression  on  one  of  these  bones  with  that  on  the 
other. 

The  triradiate  marks  are  much  more  distinct  upon  the  inner 
surface  of  these  bones,  where  they  form  distinct  ridges,  than  upon 
the  outer  surfaces,  where  they  appear  only  as  very  shallow  and  in- 
distinct grooves ;  and,  except  for  the  continuation  of  each  transverse 
cms  into  its  fellow  across  the  supraoccipital,  I  should  have  been 
disposed  to  connect  them  rather  with  the  semicircular  canals  of  the 
auditory  organ  than  with  the  so-csiUed  mucous  grooves. 

The  lateral  regions  of  the  skull  behind  the  premaxillaries  are 
formed,  in  front  of  the  orbit,  by  the  prefrontal  and  maxillary,  and 
behind  the  orbit,  first,  by  the  maxilla  and  a  large  postorbital  bone, 
then  by  the  maxilla,  by  the  bone  marked  P.O.,  which  may  very  likely 
not  be  a  true  preoperculum,  and  a  large  supratemporal  bone.  The 
latter  articulates  above  with  the  postfrontal  and  squamosal,  and 
fits  posteriorly  into  the  notch  formed  by  the  vertical  and  horizontal 
portions  of  the  bone  P.O. 

The  operculum,  a  large  four-sided  bony  plate,  is  connected  witli 
the  outer  edge  of  the  epiotic  above  and  with  the  posterior  edge  of 
the  ascending  ramus  of  tlie  bone  P.O.  in  front.  Its  lower  edge 
articulates  with  the  upper  margin  of  the  suboperculum,  wliicli  is 
about  half  as  large  as  the  operculum,  and  has  a  much  more  rounded 
posterior  edge. 

The  palato-quadrate  arcade  is  best  exhibited  in  fig.  la»  Plate  I., 
though  the  lines  of  demarcation  between  its  constituents  are  not 
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TuUilo.  Posteriorly,  it  i*i  liruiu)  niu)  i^xpumlit).  funiiNliing  tin*  con- 
dylw  to  tliP  mandibleti  by  its  outer  ami  lowpr  nmrgiii,  wliilt-  lis 
upficr  Ami  iriDLT  jiort  probably  abutted  against  tlie  sphcnoic].  An- 
teriorly, it  rapidly  narrows,  and  is  continued  forwards  iw  a  strong 
bony  bar.  Kunniiig  pnrallel  with  and  outNidir  tliis,  i-t  a  xecond  clon- 
gHti^l  Umy  ridge,  which  may  be  distinct  from  tbe  foregoing,  or  may 
be  only  the  outer  part  of  it  At  any  nit«,  the  two  seem  to  bei-ome 
one  in  front.  Here  they  8Up{>ort  a  very  strong  tooth,  and  tliere  is 
a  second  large  tootli  iiituat«-<l  far  bwk  upon  the  outer  Nme, 

This  palato-qaailrati!  upptkratun,  taken  alt^ethei-,  very  mu^ 
rewmbk'H  tliat  of  Lepidoxteui  in  form,  and  in  the  large  twtli  which 
it  beara. 

The  c-unlour  of  thi;  stout  mandible  follows  thnt  of  the  head, 
the  gape  extending  na  for  bavk  ae  the  level  of  the  posterior  edges 
of  the  parietal  liones.  The  rami  are  very  stout,  but  appear  to 
have  conitisted  of  only  a  thin  osseous  »hel),  »cidptured  estemally  in 
the  wtnie  way  as  the  cranial  bones.  The  constituent  eleuientB  of 
the  mandible  are  not  distinctly  separated  from  one  another  in  any 
specimen. 

The  jugular  plates  consist  of  two  principal  and  n  number  of 
lateral  Bcale-like  bones.  The  former  are  elongated,  nearly  right- 
angled,  triangles,  with  theii'  i»er)>endicularfl  tui-ned  towards  one 
Another,  and  their  apices  engaged  in  the  re-entering  angle  of  th* 
f  nmi,  while  their  baees  are  aituated  midway  between  the  articular  - 
ends  of  tlif  iiiiiii  mid  the  posterior  marcinJi  of  the  operi>iiI;ir  appn- 
nitus.  The  peculiar  sculptiirinj;  of  those  plates  giivt-  rise  to  the 
name  of  the  jjenu.'i,  and  is  well  shown  in  fij;.  li-,  Plate  II.  The 
outer  edges  of  the  prinei]ial  jii^'uhir  bones  lie  eloso  to  the  iniiei- 
edges  of  the  rami  of  the  mandible  antiTiorly,  but  i»osteriorly  a  space 
is  left  between  them,  which  gradually  widens  posteriorly,  and  is 
so  continued  between  the  subopcrcuhiin  and  tlie  posterior  part  of 
the  principal  jugidar  plate.  This  interval  is  Hlled  up  by  the  .secon- 
dary jugular  plates,  of  which,  in  one  wpecinien,  I  count  Jive,  gradually 
increasing  in  size  from  before  backwards.  All  these  plates  e\hibit 
the  characteristic  surface  ornamentation,  and  the  last,  nmch  larger 
than  any  of  the  others,  extends  boyond  the  level  of  the  i)06terior 
margin  of  the  principal  jugular  \t\a.W,  its  curved  free  margin  sweep- 
ing backwards  and  outwards,  and  lying  between  the  _suboi>erculuni 
and  the  pectoral  arcb,  while  a  considerable  portion  of  the  lione  seems 
to  jwuis  under  and  be  overlapjied  by  the  subo]>erL'uium.  There  is  no 
median  rhoniboidal  intercalary  bone  between  tlie  anterior  and  inner 
edges  of  the  principal  jugiilai-  bones. 
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The  ventral  part  of  the  pectoral  arch  is  represented,  on  each  side, 
by  two  broad,  triangular,  somewhat  curved,  bones.  The  anterior 
one  meets  its  fellow  in  the  middle  line,  just  behind  the  posterior 
edges  of  the  principal  jugular  bones ;  but  their  inner  margins  imme  • 
diately  diverge,  passing  backwards  and  outwards,  and  being 
continued  in  the  same  direction  as  far  as  the  posterior  edge  of  the 
operculum,  by  the  inner  edge  of  the  posterior  pectoral  plates.  The 
adjacent  margins  of  the  two  plates  seem  to  be  firmly  united  toge- 
ther, and  their  outer  surfaces  exhibit  a  marked  sculpture,  whose 
ridges  are  more  evenly  continuous  than  those  of  the  cranial  bones. 
Two  large  triangular  scales  which  fit  in  between  the  supraoccipital 
and  the  epiotic  appear  to  represent  some  of  the  upper  elements 
of  the  pectoral  arch. 

The  pectoral  fins  are  not  perfectly  displayed  in  any  specimen,  but 
fig.  2,  Plate  II.,  shows  that  they  were  well  developed,  being 
about  as  long  as  the  head,  and  that  they  were  provided  with  nume- 
rous long  and  delicate  fin  rays  which  beset  the  edges  and  extremitj^ 
of  a  stout  central  stem,  covered  with  rhomboidal  scales. 

The  ventral  fins,  smaller  than  the  pectorals,  were  also,  as  figs.  2,  3, 
Plate  I.,  show,  distinctly  lobate,  their  central  stem  being  covered 
with  rliomboidal  scales  and  terminating  in  a  point,  at  about  the 
middle  of  the  length  of  the  fin. 

The  median  fins  present  very  distinct  jointed  fin-rays,  and,  as 
may  be  seen  in  fig.  1,  Plate  I.,  the  scales  of  tlie  body  are  con- 
tinued on  to  the  bases  of  the  dorsals  and  anal,  so  as  to  give  tliem, 
though  to  a  far  less  degree,  the  lobate  aspect  of  the  pectorals  and 
ventrals. 

Both  dorsals  are  pointed  at  theii*  extremities,  and  somewhat  fan- 
shaped,  from  being  narrower  at  their  bases  than  in  their  posterior 
moieties.  The  first  dorsal  is  smaller  than  the  second.  The  anal 
fin,  opposite  the  second  dorsal,  is  about  as  large  as  the  latter,  and 
has  the  same  slightly  lobate  aspect. 

The  rhomboidal  caudid  fin,  whose  rays  commence  almost  immedi- 
ately behind  those  of  the  second  dorsal  and  anal,  is  perfectly 
symmetrical,  the  axis  of  the  tapering  extremity  of  the  body  being 
not  only  free  from  any  upward  inflexion,  but  corresponding  with 
the  "  equator  "  of  the  fin. 

The  scaly  extremity  of  the  body  appears  to  stop  at  some  distance 
before  reaching  the  posterior  margin  of  the  fin,  but  it  is  difficult  to 
make  quite  sure  of  the  fitct 

The  scales  are  thin,  and  exhibit  a  sculpture  of  variable  appeai*- 
ance,  but  always  made  up  of  raised  ridges,  with  intervening  valleys 
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ivmi  pit«  ovpr  thf  Rrwitw  part  of  their  mjrfnw ;  nftrrow  sniootli 
fiutfts  \te\ng  left  lUong  two  kiiIcm  to  reixiivH  the  overliipjiiii;,'  (hJ|^-s  iif 

(itlltT  liait&S. 

A  ijaglo  longitmlinal  row  of  hexngooal  sciUeti  occujiica  tliu  middle 
line  uf  the  backi  and  ti  Iohh  iiinrkvd  row  (vf  rhomliic  scales  ruii»  (dung 
4ii«  vontTHl  meiUiui  liiiu.  T)i«  Ititcral  scales,  rlinmboidal  io  form, 
extend  from  tlia  medio-dorsal  to  the  luedio-ventnil  series,  fonuing 
cui-ved  mwB  traiuverse  to  the  ariw  of  tlie  body  id  general  direction, 
but  prcstenting  a  marked  concavity,  or  re-entering  angle,  forwnrds. 

With  respect  to  tin-  dentiUun  of  QlyptoUcmiis.  I  find  a  Beries  of 
>niniit«  iKiinted  u^tli  along  the  outer  margins  of  both  upftcr  and 
lower  jaws.  BeeideH  theae  there  is  a  single  large  tooth  upon  each 
fiido  of  the  symphysis  of  tlit.-  mandible,  and  at  least  one  more  of  the 
naniu  kind,  a  litUu  iu  trout  of  tbe  middle  of  the  ramus  (fig.  1  b, 
Plate  li.)  In  the  upper  jaw,  the  pterygopalatine  api»aratua  in,  «» 
I  have  already  pointed  out,  provided  with  several  tiiuiUur  teetb. 

Otyitdfttfrnns  is  at  present  only  known  to  occur  in  the  Old  Keil 
Samiatoni!  of  Dum  Den. 


Explanation  ok  Plates  I.  ani)  U. 

Plate  I. 

Tig.  1.  SUcvterHr  vipecinwa  of  Glfprnlamiu  Xmainli,  half  the  riRc  of  nihlK. 

Thin  nnd  Iho  oIliiT  fipnin^':  "f  1hi'  pinip  .ire  tnkcn  fr-im  spw-imoni  in  ilf 

Mns,.Mm  of  Tnidi.al  Ge-lo^-y, 
li^.  1.1.  ir™lorih,.sam,..iin(ur:iUii:,.. 
[■'i^.  '2,  Vinlriil  iinil  anal  thtr-  of  aiinllu'r  sipccimvii, 

Kifr.  .1.  Ventral  view  of  another  Bpeoimvn,  h.nlf  tin.  iiiitnnil  vi/i?.     Mm.  I'nit.  iWu] 
t'if.  4,  Scales  magmtieil. 

Pbt.-  11. 
The  fipur.":  pive  varir>uk  vk-y.^  of  ;i  s|H>i>iiiT..|.  <if  CIni.U.tmu-  Kli.xiiinh  in  ill.-  Sfiisoiiiu 
of  IVaetical  Gci'lopy.  and  are  :ill.  <-si'ryr  ■'..  4.  anil  ;.,  .it  rlip  luKunil  m/c. 
Vip.  1.  Dorsal  view  ufllif  bixly. 
Fig.  la.  I.al.'ral  view  of  (he  huaii. 
Fip.  III.  From  view  of  the  hend. 
Fip.  IP.  Vmtral  vii-w  of  (he  IhmIv. 
Kip.  a.  Sandstone  matrix  int.nriiich  (ho  Imily  (iifi,  nnd  which  rMains  nisnj  .iftlic  dorsal 

scales  and  the  pi-olond  fins. 
FIrs.  .■!,  1,  and  fi.  Sciili'a  fr..in  dilFiTi-nl  prls  of  lli,>  hrnly  iiia|rn  ifii-l. 

^''orclnhrr  I,  ]S{il.  T.  U.  Iluxi.RY. 
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Decade  X.    Plate  III. 


m  ^ 
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I 

^:  PHAREBOPLEUBON    AHDEBSONI. 

fGenns  PJIANEKOrLElTRON.  Uuxlet.  (Sub-kingdom  Vertebrata.  Clang  PiweB. 
?r  Ganoidei.  Sub-order  CroKSopterj-gidic.  Family  nianeropleuriui.)  Body  elon- 
ited,  tapc^ring  to  im  acute  jwint  posteriorly,  compresstnl  from  side  to  side.  Dorsal  fin 
^'^Ingle,  extending  for  nearly  the  length  of  the  posterior  lialf  of  the  l>ody ;  the  ])aired  fins 
g^Msnlely  lobatc ;  the  ventrals  ver^'  long,  apparently  longer  than  the  pi'Ctorals,  and  nituated 
p^"«H»th  the  anterior  end  of  the  dorsal  fin.  Tail  inicquilobate,  the  uppiT  lobe  being  by  far 
r-  ^lie  smaller.  Scales  cycloid,  very  thin.  Teeth  numerous  and  conical.  Neural  arches, 
"'  '^fbt,  and  interspinons  bones  well  ossified.] 

Phaneropleuran  AfidersonL     Si*.  Unica. 

All  the  specimens  of  this  wpecies  «and  genus  at  present  known 

liave  been  procured  from  the  Old  Red  Sandstone  at  Dura  Den, 

^fisociated  with  Ilolojdychius,  the   two  genera   being   constantly 

.  'fi^nnd  associated  in  the  same  slabs  of  sandstone.     A  fine  series  of 

examples  is  to  be  seen  in  the  British  Museum  and  the  Museum  of 

Practical  Geology,  the  whole  of  which,  I  believe,  were  collected  by 

Dr.  Anderson,  in  whose  work  upon  Dura  Den  the  fii-st  description 

of  the  present  species  appeared.     The  fish  had  received  the  name 

of  Olyptious  fiom  Agas.siz  long  before,  but  the   name  was  luiac- 

oompanied  by  any  description   or  definition,  and  luus  been  use<l 

for  a  genus    of  Echinodermata.     Tlie    most    complete    specimen 

I  have   seen  is  that  figured    (two-thirds  of  the  natural  size)  in 

Plate  III.  fig.  1,  which  occui-s  Jimong  a  number  of  other  examples  of 

this  genus  and  of  HoUqitychiuSj  in  a  fine  slab  marked  26120  in  the 

collection  of  the  British  Museum. 

The  length  of  body  equals  about  5^  lengths  of  the  head.  It  remains 
of  tolerably  equal  thickness  from  the  i)ectoral  region  to  that  of  the 
ventral  fins,  and  then  gradually  tapers  oflT  to  a  finely  pointed  caudal 
extremity,  which  is,  usually,  slightly  bent  ujiwards.  When  the 
mouth  is  shut,  the  head  also  presents  a  triangular  contour,  both  its 
Tipper  and  its  under  outlines  rapidly  shelving  towards  the  snout. 

The  scales  are  exceedingly  thin,  and,  a2>parently  in  consequence  of 
contaiiung  very  little  bony  matter,  they  are  apt  to  run  into  one 
[x.]  10  D 
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&notlicr  nni\  loso  tlieir  (lit»tinctnesH  wiipn  fossilizp<l.  But  ho  far  as  the 
best  prt'tiL-rvuil  flpi^citneiiH  utialile  mc  to  jtuJge  they  wure  Ittrj;r  and 
circular,  aud  tlitir  outcT  Bwrfaces  were  raiirked  by  very  slight  wii! 
(lelicat«,  t^mulur,  nuliating  sLriu',  whicli  may,  hpwever,  he  indica- 
tions of  inteni»l  stnicturtj  atnl  nut  of  uriMineiitiitiuu  (Pi.  Ill,  fig.  7). 
These  diflTerenceH  from  the  scak'n  of  Holoptychius  become  particularly 
ohvious  whcu,  aB  in  the  slah  in  tbe  Brititsh  Musutim  above  refen-ed 
to,  sjKxHinL'na  of  thu  two  gt-uora  lie  wide  by  side  ia  the  same  matrix, 
or  whim,  AM  iu  %.  3,  Plat4>  III.  <bttAchi'<l  aeales  of  Hol^ti/chius  have 
become  imbodded  in  the  midst  of  a  s^iediDGa  of  Plut/neropleuron. 

The  cranial  I>ono8  are  smooth,  or,  at  most,  present  irregular  and 
scntti^nid  gnxtvfji.  The  cranium  soem.s  to  have  been  much  more  com- 
preBHPd  from  side  to  side  than  in  most  Devonian  fishes,  but  I  can  uay 
little  eLie  respecting  ite  atj-ucture,  a^  it  is  much  injtu'ed  in  all  tho 
^iccimens  1  have  seen.  In  as  epecimen  are  the  boundaries  of  tlie 
eninial  bones  detincd.  Tlie  oiMjrcuImn,  howevei,  ia  large.  The 
orbit  seL'ms  to  have  been  situated  fur  forwards,  and  the  gape  is  loug. 
lioth  the  uppev  and  the  lower  jaw  arts  beset  with  a  single  series  of 
sharp  short  conical  teeth.  One  sijecimen  on  the  slab  2163U  in  the 
Briti-sh  Museum,  exhibits  the  only  view  of  the  under  surlace  of  the 
head  I  have  met  with,  and  proves  tliat  the  jugular  region  was  i)ro- 
tected  by  bony  plates.  Whether  there  were  more  than  the  two 
principal  oneK,  or  not,  however,  I  cannot  make  out  with  certainty. 

The  pectoral  arch  is  well  developed,  but  I  can  say  nothing  as  to 
its  individual  components,  nor  are  the  pectoral  fins  thoroughly  well 
pn.'N<Tvod  in  ;my  spe(.'iiiR'ii.  Sudi  jiarts  of  thfiti  as  exist  li'iid  me  to 
til.  Ulitftlnt  til  V  «u  loit  thnri  the  ventrab,  but  like  them 
acuttlj  lobat 

NoixKiclwLt  in.  ii  cut  ill  but  the  ventntl  fins  uiv  beautifully 
diNpUjeil  in  tw  (Mmplesui  the  >Ial.2«120  in  tlieEiiti.sIi  Mum-uui, 
and  in  anotlui  --pecimin  maiki  1  2G117  in  tln'  siunc  collectinn. 

Their  lenj^th  e\i(wls  the  ^uitest  vortical  dianiuter  of  thebody.  A 
tapei  centnl  kbe  extends  till  uiiph  the  wlmlelengtliof  the  tin,  eiulinj; 
in  1 1  oint  at  its  fine  (.nd  It  i  covereil  throughout  with  cycloid  scales, 
havm^  the  same  charauteis  as  those  of  the  bo  Jy,  and  botli  edges  are 
fringid  with  dehcatcfin  1 13 

The  notochord  was  persistant  throughout  the  whole  length  of  the 
veitcliral  column  while  the  Hupevior  and  inferior  arches  were  well 
develojied  and  thoroughly  ossihe  1. 

TIr  mural  sfines  in,  long  and  are  curved,  so  as  to  be  somewhat 
concave  f  iwards  aud  upwards  In  tlie  posterior  moiety  of  the 
body  cIoD-.'vted    mters]  inou     I  me.?,    naiTOW   in   the   middle    and 
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expanded  at  the  ends,  are  adapted  to  them.  Tliese  interspinous 
bones  increase  in  length  from  before  backwards  to  beyond  the 
taiiddle  of  the  dorsal  fin,  and  support  the  fin-rays,  whose  bases  are 
broad  and  solid,  while  they  divide  into  a  series  of  branchlets  at  their 
ends.  There  may  be  more  than  one  fin-i-ay  to  each  interspinous  bone. 

The  dorsal  fin,  commencing  with  the  posterior  half  of  the  body, 
gradually  increases  in  height  posteriorly,  as  its  upper  margin  remains 
parallel  with  the  axis  of  the  body,  while  the  dorsal  line  of  the  body 
converges  towards  that  ads ;  the  fin  terminates  posteriorly  in  an 
almost  vertically  truncated  extremity. 

The  ribs  attain  a  considerable  length,  even  dose  to  the  head,  and 
are  continued  through  the  whole  length  of  the  abdomen,  passing 
gradually  into  the  subcaudal  bones.  They  are  well  ossified,  and 
henoe,  in  the  fossil  state,  they  stare  through  the  thin  integumentary 
scales  of  the  fish  so  as  to  suggest  its  generic  name. 

The  anal  fin  is  somewhat  lanceolate  in  shape,  inclined  downwards 
and  backwards,  and  so  long  that  its  lower  extremity  is  as  distant 
from  the  axis  of  the  body  as  the  upper  edge  of  the  dorsal.  It  is 
supported  by  interspinous  bones  like  those  of  the  dorsal  fin. 

The  inferior  lobe  of  the  caudal  fin  commences  immediately  behind 
the  anal,  and  its  rays  appear  to  be  supported  by  similar  interspinous 
bones,  at  least  anteriorly.  It  can  be  traced  backwards  to  near  the 
extreme  end  of  the  body.  The  superior  lobe,  on  tlie  other  hand, 
s^ems  to  have  been  obsolete. 


Explanation  of  Plate  III. 


Fig.  1.  Phaneropleuron  Andersoni,  two-thirds  of  the  natural  size.  From  a  specimen 
in  the  British  Museum,  No.  26120. 

Hg.  2.  Head  of  a  specimen  in  the  Museum  of  Practical  Geology.  The  upper  contour 
of  the  cranium  seems  to  be  slightly  distorted.    Natural  size. 

Fig.  3.  Caudal  extremity  of  a  specimen  in  the  British  Museum,  exhibiting  the  anal 
fin.    A  scale  of  Holoptychius  lies  above  the  end  of  the  tail. 

Fig.  4.  Hinder  part  of  the  body,  with  ribs,  neural  arches,  interspinous  bones,  and  im- 
pression of  the  caudal  part  of  the  tapering  notochord.  In  the  Museum  of 
Practical  Geology. 

Fig,  5.  Head  and  body,  with  the  opercular  apparatus  and  impressions  of  the  ribs  and 
neural  arches  nearly  undisturbed.    In  the  Museum  of  Practical  GeoIog>'. 

Fig.  6.  Teeth  magnified. 

Fig.  7.  A  scale  magnified. 

T.  H.  Huxley. 
Jermyn  Street,  Nov.  1,  1861. 
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Decade  X.    Plates  IV.  and  V. 


TBISTICHOPTERUS    ALATUS. 

[Genufi  TRISTICHOPTERUS.*  Egbkton.  (Sub-kingdom  Vertebrata.  Class 
Pisces.  Order  Groniolepidoti.  Family  Coelacanthi.)  Body  fhsiform.  Cranial  bones 
sculptored.  Two  dorsal  fins  ;  one  anal  fin ;  the  rays  of  the  second  dorsal  and  the  anal  fin 
springing  firom  three  strong  interspinous  bones  in  each.  Caudal  fin  springing  from  eight  or 
nine  similar  bones.  Vertebral  centres  ossified  and  prolonged  through  the  upper  lobe 
of  the  caudal  fin.] 

Trisiickopterus  alatus,     Sp.  Unica. 

This  is  one  of  the  many  interesting  additions  made  to  the  fossil 
Fauna  of  Scotland  by  the  zeal  and  intelligence  of  Mr.  Peach.  Two 
specimens  only  have  been  obtained,  one  showing  the  general  form 
of  the  fish,  with  tho  exception  of  the  extremities  of  the  head  and 
tail,  the  other,  with  its  counterpart,  exhibiting  in  perfect  preservation 
the  structural  and  other  chamcters  of  the  fins  and  tail.  The 
expanse  of  the  latter  and  the  opposition  of  the  second  dorsal 
to  the  anal  fin  are  characters  which  might  lead  one  to  refer  this 
form  to  the  genera  Diplopterus  or  Gyroptychius,  but  a  rigid  ex- 
amination of  the  specimens  convinces  me  that  it  formed  a  member 
of  the  Ccelacanthoid  family,  although  presenting  some  important 
discrepancies  fi'om  the  other  genera  of  that  family.  The  points  of 
resemblance  are  seen  in  the  number  and  position  of  the  fins,  the 
curvilinear  outline  of  the  scales,  and  the  prolongation  of  the  central 
portion  of  the  tail.  Tlie  differences  consist  in  the  structural  details 
of  the  fins  and  the  ossification  of  the  vertebral  centres ;  but  in 
these  respects  the  deviation  from  the  Sauimdei-dipterini  is  quite 
as  great  as  from  the  Coelncanthi. 

Description, — The  more  perfect  of  the  two  specimens  measures 
seven  and  a  half  inches  in  length  ;  if  to  this  we  add  two  and  a 


♦  From  7pu5  tree,  ct^xv  aeries,  Trrtpitv  ala. 
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quarttir  inc))4w,  Ihe  diinensioiLs  of  the  tail  KujtpUe^  hy  the  Hecond 
speciiDfln,  and  tbrce-quartors  of  an  inch  for  the  uhnent  {^ortioii  of 
the  head,  the  DDlire  length  of  the  Fish  wiU  he  ton  and  a  half  inchPK. 
Tbo  depth  at  tlic  greatest  diameter  is  two  inches.  Thu  body  h 
irrc^larly  fusifomi,  the  dorenl  line  being  less  curved  than  the  ventral 
outline,  and  the  imterior  half  of  the  body  more  obtuse  than  the 
caudal  portion.  The  bones  of  the  head  (with  the  exception  of  a 
small  fra;;mvnt  of  tht^>  operculum)  tire  wanting,  but  the  impressious 
distinctly  led  upon  the  matrix  show  that  they  were  scu]])tured  in 
rather  a  bold  patttru,  not  unlike  tht^  ornament  on  the  cranisl 
bones  of  some  of  the  HoloptyrJiii,  and  consequently  differing  in 
this  respcict  from  the  corresponding  paita  in  Dtptevus.  The  pectoral 
Ran  aro  Tery  indistinctly  seen.  They  appear  to  have  had  a  short 
obtunn  lobe  forming  the  biise,  uiid  extending  therefrooi  a  set  of 
nnmeroiis  fin-rays  more  elongated  than  those  forming  the  pectontl 
fin  in  Blpterns.  The  small  anti^rior  dorsal  fin  is  situated  at  the 
eommonceiuuut  of  the  lamt  third  of  the  body,  and  is  op^xMcd  to  Uia 
ventwl  fin».  Tht-  latter  are  broad  and  composed  of  numerous  rays 
expanding  from  a  short  lobate  hose.  Both  these  and  the  ]iectnnLl 
fins  difi'er  from  tlie  corrcsjKinding  organs  in  Diptcvui'  in  having 
muru  numoroiiH  and  longer  i-ays. 

The  structure  of  the  other  tins  is  very  singular  and  requires 
a  more  detailed  de.4cription.  The  second  dorsal  fiu  is  plact!<I 
immediately  opposite  the  anal  fin,  and  resembles  it  so  closely 
that  one  description  will  serve  for  both.  In  each  of  these  fins 
the  I'liiiipiniout  niys  spriiij;  fi>'ni  tlu-eu  iiitcrspinoTis  bones,  iirid  tlipse 
are  jtttiiche'i  to  ;i  .<uv^\'-  hm-.ui  spiiuiii^  ;ipopliy^is.  TIti.-  latter 
bone  is  probably  a  cniiipiisiti'  oiil'.  fuiiiii'ii  by  the  union  of  threo 
or  more  spines.  The  inter.spinniis  ossi'lft.s  have  rylindrical  ^ill^l^tH 
(>xp;iii.led  at  i^ach  i-x)iviiiity,  the  one  for  attachment  t->  the 
vertebral  spine,  the  utluT  fur  altniillii-  a  ba.sc  i'lr  the  iiiseittunof  tliu' 
tin-rays.  In  the  anal  iiji  the  aiiteiim-  l^.i.e  .iftiie  ti'ii>fet  is  sh.nter 
than  the  others  .ind  than  tin:  uo)tv.>p..ii<liii;,'  bone  in  the  dorsal  fin. 
The  fin-rays  sprinjiing  from  the  fir^t  bene  are  the  strongest.  The 
anterior  ones  are  the  sliort^^st  ami  tliey  Iciijrtheii  in  succession  iintil 
the  maximum  extent  of  the  fin  is  attiineil  They  iire  single  at  first, 
bi;l,  bifiireat*^  in  the  dist;il  part  of  the  tin.  The  transverse  joints 
are  iinmerous.  The  groii])  abutting  upon  the  first  interspinims 
bone  contains  abont  six  rays.  The  second  Iwne  carries  about 
eight  rays,  more  slender  than  the  former  and  mon.^  frefpiently 
Mubilivided,  'I'll.'  anterior  ray  of  tiiis  gjoiip  is  the  longest,  the 
-siih^eijiieiit    one.!  deerea.iii]™  iii    leuytli    in    succession.      The    third 
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boue  gives  attachment  to  at  least  a  dozen  rays^  finely  fimbmted,  and 
forming  the  posterior  fan-like  portion  of  the  fin.  The  integuments 
extended  over  the  interspinous  bones  as  far  as  the  commencement 
of  the  true  fin-rays,  thus  forming  the  lobate  base  so  characteristic 
of  the  fins  in  all  the  Ccalacanthoid  fishes.  The  upper  lobe  of 
the  tail  contains  nimierous  rays,  the  anterior  ones  being  short 
and  fulcral,  forming  a  marginal  fringe  along  the  upper  edge  of 
the  fin.  A  few  of  the  upper  fin-rays  are  given  off  jfrom  a  set  of 
short  neurapophyses,  but  ,the  terminal  rays  seem  to  abut  upon  the 
vertebral  axis.  This  is  prolonged  through  and  beyond  the  caudal 
fin,  and  is  furnished  at  its  extremity  with  a  few  fine  rays  forming  a 
kind  of  supplemental  fin  projecting  beyond  the  termiiud  margin  of 
the  normal  caudal  fin.  This  peculiar  form  of  tail  is  common  to  many 
of  the  Cselacanthoid  genera,  and  is  most  fully  developed  in  the  genus 
Ccelacanthua  from  the  Permian  and  Carboniferous  beds.  It  differs 
from  the  *'  diphycercal  tail"  of  Prof.  M'Coy,  in  which  the  upper  and 
lower  rays  of  the  true  caudal  fin  form  the  terminal  point.  This 
form  is  characteristic  of  the  genera  DipUypterus  and  Oyroptychius 
belonging  to  the  Sauroidei'dipteiini.  The  lower  lobe  of  the 
tail  is  constructed  upon  a  plan  similar  to  that  above  described  as 
occurring  in  the  second  dorsal  and  anal  fins,  but  the  interapophyseal 
osselets  are  more  numerous.  They  are  eight  or  ten  in  nimiber,  and 
each  carries  four  or  five  raya  These  rays  are  stouter  than  those  of 
tlie  upper  lobe  and  are  more  frequently  jointed  and  subdivided ; 
the  rays,  above  the  upper  interapophysis,  forming  the  central  area 
of  the  tail,  impinge  upon  the  lower  periphery  of  the  vertebral 
column,  and  decrease  successively  in  length  so  as  to  form  a  vertical 
termination  to  this  lobe  of  the  taiL  The  condition  of  the  vertebral 
axis  in  this  fish  forms  a  remarkable  exception  to  the  general  law 
hitherto  applicable  to  the  greater  part  (if  not  to  all)  the  fishes  of 
the  Old  Red  Sandstone,  and  to  all  the  Ccdacanthi  hitherto  described. 
If  we  except  the  genus  DiptervAi  (some  specimens  of  which  show 
a  tendency  to  ossification  in  the  caudal  region)  all  the  Devonian 
genera  have  been  considered  Notocliordal  fishes,  that  is  to  say,  the 
chorda  dorscdia  has  persisted  in  its  embryonic  condition  without 
any  trace  of  segmentation.  In  the  present  subject,  however,  the 
whole  of  the  vertebral  axis  has  left  its  impression  distinctly  on 
the  matrix  in  one  specimen,  and  in  the  other  the  vertebrae  of 
the  caudal  region  are  preserved  entire.  There  can  be  no  doubt 
entertained  therefore  that  in  this  genus  the  ossification  and  seg- 
mentation of  the  column  was  complete,  in  which  respects  it  stands 
alone  among  the  contemporaneous  fishes.     The  scales  more  nearly 
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MS  of  DijH^ruji  ttiiin  hny  other,  but  tlio  huHmo  oma< 
uanb  In  dlffiertntly  uraitgc^rl.  The  enlarged  rq>reHentatioui«  of  two 
tatia,  one  firom  tbe  flank,  the  other  Irnm  tlie  lateral  line,  most 
oarefiiUy  drawn  by  Uie  skilful  puncU  of  Mr.  Dinkel,  ahow  tlio 
characters  roon.'  clearly  than  aiiy  duscriptioii  am  do.  The  posterior 
mariB^iiu  of  tliu  xi^altw  mv.  all  ';un-)linear,  rlifrt^riiig  in  this  ru8i)0ct 
from  Gi/raptycliius* 

Aj^iiitian. — In  oaaigning  this  new  torm  to  the  Cnelncanthoid 
fiunily,  I  have  beuii  mainly  infiunttced  by  jts  i-eaemblance  in  many 
respocto  to  Dij>t«rvs.  TIio  ktttfr  genus  was  arranged  by  Professor 
Agaaitiz  with  tttit  Sauroidei'dtpt^riHi,  btit  I  havo  long  ago  buoii 
sdlloient  reasoiiR  for  considering  it  a  Carlaoanth,  approximating 
mora  nearly  to  Olyplolfipia  and  HoloiitychitM  than  to  any  other 
goiera.  rrofeasor  Pander,  howover,  in  \aa  work  on  Fossil  Ichthy- 
ology, a  piibUcatiou  remurkabk-  ivlike  for  tbi<  labour  it  e\'inces  ami 
the  cxtraorrltnary  beanty  of  the  illiHtrattonM,  htm  iB»iie<l  a  monograph 
on  thi'  geiniH  Viptir^is,  in  which  he  diaftgii>es  with  this  arrange- 
ment (firat  pabliahed  by  Professor  M'Coy),  and  seeks  to  establish 
a.  new  family  for  its  reception,  which  ho  lioaignates  '^Gtenodi^iterini.'' 
Hugh  Miller,  bo  long  ago  aa  the  year  Ti*f*,t  made  known  the 
curious  discovery  tliat  the  fossil  crania  luimi'd  by  Professor  Agassis 
"  Polyi>hYaciitM,"  Iwlonged  to  the  genus  DipU-ii(9,  and  furthermore, 
that  the  pahital  t.>eth  called  "  C'tenodu^"  by  the  same  author,  cou- 
titituted  the  dental  apparatus  of  the  same  genu^  Professor  Pander 
seomn  to  havo  arrived  at  th»  name  conclusion  in  lS-i8,  not  being 
aware  of  the  previous  discoveries  of  Hugh  Miller,  whoso  claim 
tt  priority,  however,  lie  iickii<i\vleil,'.',s  in  a  postcrii>t.  At  tho 
same  time,  Hngli  Jlillt'r  exposeil  the  fallacy  of  a3signing  two  anal 
fins  to  D'ljilei'U'-;  ]iriiving  tlie  sn-nilli'il  ;niterior  anal  fin  to  be  ont' 
of  a  pair  of  ventrals.  I'rofofsur  Pander  eiitertaiiis  the  same  opinion, 
but  does  not  allude  to  Hugh  Jliller's  correction,  nor  iloos  Professor 
M'Coy  seem  ti>  have  been  aware  'if  it,  as  lie  describes  the  genus  as 
having  two  anals.  The  gcneru  0.4o>lci<'!=.  Di/ili<i)krus,  and  GtiJi>lt)- 
lepiH  are  also  rightly  deprived  of  the  anterior  anal  tin  in  Professor 
Pander's  publicati'in.  Thi-  term  Cleno'^iplcrlni  is  intended  to 
express  the  association  of  the  dental  a[i[iar.itus  nilled  Clenodv.-*  with 
the  genus  Dipl''.ri'.y,  hut  it  is  an   idiieetinnaMc  fenn,  inasmuch  af;  it 

•  Pmfi'ssor  M'Coy  fipiiri's  ii  sciili'  (Plafo  -'  v.  Kg.  3  a,  nriii«li  Polnio^oic  Fossils), 
which  he  di-sorihi's  ns  n  Kcali'  from   tlu'  liack  of  Gj/ri-jifyMus  OBijiixiits.     It  vurj'  much 

t   Ifiiutii  Ncwspoi»;r,  Dcemiligr  J3,  IM.-. 
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suggests  the  idea  of  a  Dipterian  fish  with  Ctenoid  scales.  If  the 
family  is  proved  to  be  well  founded,  the  title  Ctenodo-dipterini 
would  be  preferable.  The  genera  Ceratodus  of  Agassiz,  and  Con- 
chodua  and  Chirodus  of  M*Coy  are  referred  by  Pander  to  tliis 
family.  The  absence  of  all  evidence  as  to  the  dental  apparatus  of 
Tristichopte^'ua  is  much  to  be  regretted.  On  other  points  the 
affinities  between  this  genus  and  Dipterus  are  so  striking  that  they 
cannot  be  classified  in  separate  families. 

Locality, — At  the  meeting  of  the  British  Association  at  Aberdeen 
in  1858,  Mr.  Peach  read  a  short  notice  of  several  new  forms  of 
fossil  fishes  discovered  by  himself  in  the  north  of  Scotland.  The 
subject  of  the  present  Memoir  is  thus  alluded  to:  "The  great 
"  interest  attaching  to  the  next  arises  from  its  having  a  short 
"  vertebral  column  runniDg  from  head  to  tail,  and  also  strong  in- 
"  temal  supports  to  the  fin-rays.  Whether  these  and  the  vertebral 
"  column  are  of  bone  is  still  an  open  question.  The  scales  are 
"  large  and  coarse ;  it  is  about  ten  inches  in  length  ;  and  came  from 
"  the  red  and  blistered  sandstones  near  John  o'Groat's  House."  The 
second  specimen,  contributing  materially  to  the  knowledge  of  the 
genus,  is  not  mentioned  by  Mr.  Peach.  Both  these  si>ecimens  now 
form  part  of  the  collection  in  the  Museum  of  Practical  Geology. 


Explanation  op  Plates  IV.  and  V. 

Plate  IV. 

Fig.  1.   Tristichopterus  alatus,  size  of  nature. 
Fig.  2.  Structure  of  the  tail,  magniiied. 

Plate  V. 

Fig.  1.   Tristichopterus  alaiusy  size  of  nature. 

Fig.  2.  Scale  of  the  flank,  magnified. 

Fig.  3.  Scale  from  the  lateral  line,  magnified. 

P.  DE  M.  Grey  Egehton. 
Oidton  Park,  Nov,  15,  1860. 
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Decade  X.    Plate  VI.    Figs.  1  and  2. 


AGANTH0DE8   PEAGHI. 

[Genus  ACANTHODES.  Aoassiz.  (Sab-kingdom  Vertebrata.  Class  Pisces.  Order 
Goniolepidoti.  Family  Acanthodei.)  Body  fusiform.  Mouth  large,  opening  upwards. 
Orbits  encircled  by  four  bony  plates.  Branchis  exposed.  Fins  membranous,  supported 
by  strong  spines.  One  dorsal  spine  near  the  tail ;  one  anal  below  and  slightly  in  advance 
of  the  dorsal ;  pectoral  spines  strong  ;  ventral  spines  small.    Scales  minute.] 

The  genus  Acanthodes  forms  the  subject  of  the  first  article  in 
Professor  Agassiz's  volume  on  the  Ganoid  fishes.  At  that  time  only- 
one  species  was.  known,  Acanthodes  Bronni,  from  the  Coal-measures 
of  Saarbriich.  Beforie  the  completion  of  the  work,  two  others  had 
been  discovered,  Acanthodes  svlcaiusy  from  the  Coal-measures  at 
Newhaven,  and  Acanthodes  pusiUus  from  the  Old  Red  Sandstone 
near  Gordon  Castle.  In  the  description  of  the  latter  species,  in  his 
later  publication  on  the  fishes  of  the  Old  Red  Sandstone,  Professor 
Agassiz  supplements  the  characters  of  the  genus  given  in  the  former 
work,  with  all  the  information  derived  from  these  subsequent  dis- 
coveries. It  was  reserved,  however,  for  Ferdinand  von  Romer,  of 
Breslau,  to  complete  the  anatomical  details  of  this  singular  fish,  by 
the  examination  of  hundreds  of  specimens  (as  he  himself  recounts) 
of  anew  specieSy  Acanthodes  gracilis  (^Holacanthodes  o{  Beyrich), 
discovered  in  the  Permian  strata  of  Klein-Neundorf,  near  Lowen- 
berg.*  Since  the  publication  of  this  memoir  (to  which  I  must 
refer  the  reader  for  the  many  curious  structural  details  therein 
described),  the  Old  Red  Sandstone  of  Scotland  has  contributed 
three  additional  species  to  this  genus.  These  will  be  considered  in 
this  and  the  following  chapter.  Two  of  these  novelties  were  dis- 
covered by  Mr.  Peach,  and  in  recognition  of  the  great  services  he 

*  Ueber  Fisch-ond  Fflanzen-fuhrendc  Mergelschiefer  des  Bothliegenden  bei  Klein- 
Neundorf  onweit  Lbwenberg,  und  im  Besonderen  iiber  Acanthodea  gracilis  den  am  haufig- 
sten  in  denselben  vorkomme&den  Fisch. — Yon  lierm  Ferd.  Boemcr  in  Breslau,  1857. 


Sa  BniTisn  Fossna. 

luu  rendered  to  PiUieontnlogy  I  propose  t«  designate  the  milijeoi  of 
tlii.i  articlm  by  l>ifl  name. 

De'*cription. — Although  fiomewliat  longer  than  tlie  Acunthmlea 
IHirillus  from  Tynet  Bum,  this  is,  neverthel&sa,  one  of  the  smnllur 
species  of  the  goniu«-  The  lon^th  of  tlio  only  specimen  found  in 
tolemhlt^  pr^ivrvKtioti  U  aWiit  2-^^  iiichee.  Tho  depth  of  the 
the  l>ody  ift  four- tenths,  and  candal  pedicle  two-tenths  of  an  inch. 
It  ditfei-B  remarkably  from  Acanthodea  jni^llno  in  these  relative 
dimensions,  being  a  thicker  fuih  nnd  lesR  (elegant  in  its  pro- 
portionx.  The  ktb«r  KpwicM  itt  usually  found  doubled  up  upon 
itaetf,  OA  if  it  bad  tlictd  a  violent  death,  The  CnitJiness  epecies  is 
alao  recurved,  as  if  it  had  met  with  a  similar  fate ;  bat,  owing 
to  tho  greater  rigidity  of  tho  body.  t!ic  distortion  hiis  been  less 
excossivp.  Ttic  head  witfimt  to  )>o  largv  in  proportion  to  the  body, 
but  thii!  appearance  may  l>e  d(ie  to  the  mutilated  condition  of  this 
portion  of  the  si)ecimen.  Owing  to  a  forcible  dij!ni](tion  <)f  the 
integumenta  at  the  junction  of  tho  head  and  thorax,  the  former  haa 
boon  thrown  up  and  crusLied  vertically,  in  wnscqin-uw  of  which  its 
natural  propurtioiiH  are  diafignreil  by  the  lateral  projection  of  the 
component  bonea  The  pectoral  fins  remain  in  tlieir  projjer  position. 
They  are  supported  by  two  ittroug  spines,  slightly  recurved.  The 
portions  of  tlio  thoracic  arch,  to  which  these  spines  are  attached,  are 
scon  eloping  upwarils  froui  the  articulation.  They  probably  repre- 
snut  the  coracuid  bonea.  They  are  of  slighter  proportions  than  the 
oorreHjKinding  bones  in  the  genem  Clieimcantkits  and  Dii^ca7Uh-u», 
Tin.,  vriit;:.!  Ilii-  ^^iv  Mtu:il.-.l  .i^.^nt  mi.hvay  l.r(\i,'.  ii  lU-  pec- 
toral !Uid  ;uiRi  tins.  Tli.'\  :av  fiiniiNiiL-ii  with  two  ~piiK.'^,  moro 
nlcndyr  tliivn  tliL-  nthcr  lln  sj.itii's.  Init.  l(iii;j:<T  in  ]im[ioi'tion  thiin 
in  any  othor  sjii^-ii'N  of  thU  ijfiniN,  'I'lir  'Inrsii!  fin  is  jiiaeod  in 
ii.  iiiiin'  forward  [m-itioii.  tlmn  tin-  oirro'ij'niidiug  or;;i\n  in  the  nllii.'d 
Mpecies.  Insffud  of  hi.-'w^  .sliyhtly  imav  vmnot".;  tii.^n  the  iiiml  fin, 
it  i>*  itimie'lijitcly  above  it.  Thf  siiine  wliirh  L-anit's  t!ie  fin  is  the 
^trongoMt  of  till!  Slit.  It  is  iimro  I'm-vi-d  thiiu  the  d'iraal  spine  of  tho 
iithev  spmey  of  coiiti>niin.ir:\ucons  orij^ia.  The  inuil  spine  is  also 
strong  and  cur\-pii.  All  Ihi^  Jin  s]iini>s  sive  unmniciitud  with  three 
or  four  longitiidiimi  giv.ovrs.  TIii'  tnil  is  vi'ty  Imrnd  for  the  .size  of 
ihullsh.  Tlu'iipiirr  l.ilii- pn;iri-l-,  Ley. aid  tlif  Inwrr  Inhe  to  .1  con- 
Hidomlili-  .■xi.'i.f,  but  dnr.;  imt  tni"T..fi'  io  gradually  ns  in  other 
species.  TIic  a]ipciii';iHn'  nf  ri  biAiii"i(io!i  nl'  tlic  extremity  is  due  to 
.1  separation  of  the  iiite;^'ument.-!,  cither  ffom  pressure  or  decojiipnai- 
tioii.  The  soides  are  very  ininiltc,  Jit  the  .'^iiiiie  tlluu  tlicy  ajipear  to 
have  been  conrijci'  than  the  iicale.s  nf  AcaiUkudca  ■paeUiiis. 


ACANTHODES  PEACHI. — A.  COUIACEUS.  69 

Locality. — This  specimen  was  discovered  by  Mr.  Peach  (ibout 
four  years  ago  in  a  quarry  of  the  Old  Red  Schist  belonging  to  the 
Earl  of  Caithness,  near  Barragill.  It  is  now  in  the  Museum  of 
Practical  Geology  in  Jennyn  Street. 


Plate  VI.    Figs.  3,  4,  5. 

ACANTHODES    GORIAGEUS. 

This  singular  little  fish  is  another  of  the  novelties  produced  at 
the  Aberdeen  meeting  by  Mr.  Peach.  It  is  not  without  hesitation 
that  I  refer  it  to  the  genus  AoantluKleSy  but  as  the  only  alternative 
would  be  to  establish  a  new  generic  definition,  the  preferable  course, 
it  appears  to  me,  is  the  one  thus  adopted,  since  it  is  better  to  defer 
the  introduction  of  a  new  title  until  good  and  sufficient  materials 
substantiate  its  necessity,  than  to  enter  a  new  generic  name  on  the 
list,  already  overcrowded,  which  may  hereafter  be  found  to  be 
unnecessary. 

Description, — The  unique  specimen  of  this  fish  discovered  by 
Mr.  Peach  scarcely  exceeds  1  inch  in  length.  It  reposes  on  the  left 
side,  having  the  ventral  surface  slightly  upturned  so  as  to  display 
all  the  fins.  It  will  be  seen  on  referring  to  the  enlarged  represen- 
tation most  accurately  delineated  by  the  practiced  and  skilful  hand 
of  Mr.  Dinkel,  that  the  arrangement  of  the  several  fins  is  in  close 
correspondence  with  the  fin  formula  of  the  genus  to  which  I  have 
referred  it.  There  are  two  pectoral  fins,  two  ventral  fins,  one 
dorsal,  and  one  anal  fin,  all  armed  with  spines.  The  pectoral 
spines  are  the  longest,  and  the  ventral  spines  the  shoi-test  of  the 
series.  The  dorsal  and  anal  spines  are  intermediate  in  size,  and 
both  of  the  same  length.  The  body  of  the  fish  is  more  slender  and 
the  fins  more  distant  from  each  other  than  the  corresponding  pai-ts 
of  Acanthodes  Peccchi.  The  dorsal  fin  is  also  more  remotely  placed 
than  in  that  species.  These  discrepancies  forbid  the  ide^  I  once 
entertained  that  it  might  possibly  be  the  fi-y  of  that  species.  The 
most  striking  feature  of  this  fish  is  the  integumental  covering.  It 
has  all  the  appearance  of  a  thick  corrugated  skin,  with  here  and 
there  a  trace  of  very  minute  scales.  These  are  most  evident  near 
the  caudal  extremity,  and  a  group  of  them  from  this  spot  has  been 
carefully  delineated  by  Mr.  Dinkel.  If  the  surface  here  seen  be 
the  true  exterior  layer,  and  not  the  result  of  decomposition,  it 
would  appear  to  be  more  granular  than  the  coating  of  other 
Acanthodean  scales. 


CU  imiTifiii  KfissiiJi. 

Lo<-/ilUi/.—  Ur.  Peadi  found  thin  sprdmtm  iioar  Thurso,  i 
diwcrilictl  it  a«  n  Ntimllur  spocii-s  tlinn  tlio  )ir(*co<liii<»  otio  "  with 
fitrfdig  and  long  spinesi,  nnd  m  if  dolliml  witli  it  thick  skin."  The 
H[)i>cinieiiH  tigured  arc  in  the  collection  nf  the  Uuiiieuin  of  Pmctical 
Geology. 


Explanation  of  Plate  VT. 

Fig.  I .  Aeatilhnlta  Peathi.  hm  of  nitun-. 
Fig.  3.  „  „      eiilwgHj  oncp, 

Vig.  3-  AcandiodtA  nxiarau.  ^^tp  of  nufurc. 
Fig,  4.  „  „  enlBTRwl  (nicti. 

Kg.  a.  SwIm  of  ditto,  gTMlV  ninRnifip"!. 


OuUtm  Park.  Km'.  27.  I860, 


p.  DE  M.  Gret  Egebtos. 
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AOANTHODES  MITOHELLI. 

[Genus  ACANTHODES.  Aoassiz.  (Sub-kingdom  Vertebrata.  CUm  Pisces.  Order 
Goniolepidoti. '  Family  Acanthodei.)  Body  ffasiform.  Mouth  large,  opening  upwards. 
Orbits  encircled  by  four  bony  plates.  Branchia)  exposed.  Fins  membranous,  supported 
by  strong  spines.  One  dorsal  spine  near  the  tail ;  (me  anal  below  and  slightly  in  adyancc 
of  the  dorsal ;  pectoral  spines  strong  ;  central  spines  small.    Scales  minute.] 

Synonym.  Acanthodes  aniiquuSy  Egerton.  Report  of  Brit.  Assoc., 
1859,  p.  116. 

At  the  meeting  of  the  British  Association  for  the  Advancement 
of  Science,  held  at  Aberdeen  in  the  month  of  September  1859,  the 
Rev.  Hugh  Mitchell,  of  Craig  near  Montrose,  communicated  to  the 
Geological  Section  a  notice  of  the  occurrence  of  fossil  fishes  in 
the  Old  Red  Sandstone  fonnation  in  For&i*shire.  A  cursory  ex- 
amination of  the  specimens  exhibited  in  illustration  of  the  memoir, 
satisfied  me  that  the  species  discovered  at  Farnell  were  new  to 
science,  and  I  consequently  named  the  subject  of  the  present  article 
Acanthodes  antiguus.  I  subsequently  saw  two  other  new  species 
of  the  same  genus  fi^om  the  Old  Red  Sandstone  of  Scotland,  and, 
therefore,  cancelled  the  incorrect  and  objectionable  specific  affix, 
and  substituted  the  name  of  the  discoverer  of  this  pretty  and  well 
characterized  species. 

Description. — The  specimens  I  have  examined  of  this  pretty 
little  fish  vary  fix)m  two  inches  to  two  and  three-quarters  of  an  inch 
in  length.  The  one  I  have  selected  in  illustration  of  this  Memoir 
measures  two  inches  and  a  half.  The  deepest  part  of  the  body  (PI.  VII., 
fig.  2.)  is  at  a  point  midway  between  the  pectoral  and  the  ventral  fins. 
It  here  measures  half  an  inch.    The  head  measures  about  one-fifth 
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of  the  entire  lengtlL  Tlie  cranial  Ijonc-s  are  gracefully  sculptured 
with  dee])  aiQuouH  Utwu.  Thi-  orhit  ucciipies  an  ad\'Tinci:(l  position, 
and  is  umhnicoil  by  a  act  of  tlm  niiigular  orbital  plates  tirst  notici-d 
ainl  (IwtcribBd  by  Fenl.  lUjiner  lut  clmi-actei-istic  of  the  gi>nus 
AmnlluMlee.  Tlte  braucltiiU  apparatus  also  cori'e.spoQdu  with  that  ot 
the  otlier  members  of  the  geuua.  Tlio  outline  of  the  body  is  re- 
markably gnunifuL  It  ia  fusifonu  KUb^riorly,  uid  tupei-s  gradually 
posteriorly  to  the  Iwwe  of  the  caudal  fin.  The  latter  (trgan  is  liighly 
heterocercfti,  nlthough  the  upper  member  is  not  so  much  extended 
aa  the  corresponding  jmit  in  the  gcnuB  Cltjiuitlus.  All  tha  , 
othtT  fins  are  su]»poi-t«d  by  stiff  spines.  The  pectoral  spines  are 
long  and  uurved,  tlie  other  fin  spinea  are  more  slender  and  straight. 
The  ventral  fins  ant  situated  nearei*  to  the  anal  than  to  the  pectoral 
fins,  and  the  dorsal  spine  is  slightly  nearer  the  tail  tlian  the  anal 
fin.  The  species  differs  (torn  its  congeners  in  having  the  cmnial 
bones  more  deeply  wulptnred.  and  in  the  form  and  position  of  the 
fin  Hpincs.  It  is  most  nearly  allied  to  Acanthodes  Peiicht,  but  it 
differs  from  this  species  in  the  form  of  the  body,  in  ha\4ng  the 
pectoral  spines  more  ctu'ved,  and  tho  other  spines  straight,  and  in  ' 
the  mun.'  remote  ix>sition  of  the  dorsal  fin.  < 

LucfdUy. — Tho  dejwsit  which  has  yielde'.i  tliis  and  the  following 
interesting  additions  irn  the  Fauna  of  the  Old  Red  Sandstone  of  Scot- 
land, is  situated  on  the  south-cast  hank  of  the  Pow  bum  about  half 
a  milu  south-west  of  the  Famell  stntion  on  the  ScotUsh  North-Eastem 
Railway.  It  is  described  by  Mr.  Powrie  as  consisting  mostly  of 
fine  griiyi-h  uv-illiico.Mi-;  -ImI.'s,  Ihr  luwvr  L^-K  -|.li(tln- intn  fine 
hiiiiiiiii'  nearly  ;if.  tliiii  ns  \\  i  ii  iiig  piipfi',  iunl,  wlicii  lifst  o]iunfd,  of 
a  delicate  crejiui  cnlour.  In  ii  sul isei|uent  ]>art  of  the  paper  the 
author  says,  "no  painting  could  equal  the  bcuitiful  appearance 
"  some  of  the  Biiinller  fishes  exhibit  when  the  Uttle  sl;ib  in  wliicb 
"  they  have  been  I'ntoinbed  is  tiist  opened  up,  and  still  damp." 
The  Rev.  Honrv  Brewster  of  FimiuU  wtii  tlie  first  to  discover  the 
f.  ■lir::..i-.i,iVucterof  the^eshiile^,  biitthe  Ucv.  Hugh  Mitchell  of 
''i  li^iiiied  the  a.'i.soeiation  uf  fishes  witli  the  org.-inisms 

|ii.  .  jih-  V  .1,-.  .MiTed,  and  cidled  alien  tiun  to  the  subject  in  a  paper 
he  eumnnLiiieiited  to  the  Geological  Section  of  the  British  A.s,socia- 
tion  at  the  Aberdeen  meeting  in  IS.'iO.  Tiivougli  the  liberalify  of 
Loi'd  Soiithesk,  to  whom  tlie  quany  btdongs,  every  facility  has 
been  afforded  for  expluiing  its  contents,  and  the  zealous  labours  of 
Mr.  I'owrie  and  the  Rev.  Henry  Brewster  have  added  considerably 
to  the  stuck  of  niateriiils  CuUeeted  by  the  liev.  Hugh  MitclielL    I  am 
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indebted  to  all  these  gentlemen  for  the  generous  confidence  with 
which  they  have  entrusted  to  me  the  fragile  treasures  of  their 
several  museums,  although  well  aware  of  the  risk  of  injury  to  which 
they  must  be  submitted  in  travelling  from  one  extremity  of  the 
kingdom  to  the  other. 


Explanation  of  Plate  VIL 

Fig.  1.  Outline  of  Acanthodes  Milchelli^  size  of  nature*. 
Fig.  2.  The  same  drawn  in  detail,  twice  the  size  of  nature.' 
Fig.  3.  Scales  highly  magnified. 

P.  DE  M.  Grey  Egertox. 
(hiltoii  Park,  Deccmher  18C0. 
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Decade  X,    Plate  VIIL 


OLIMATIUS    SCUTIGER. 

[CLIMATIUS.  Agasriz.  (Sub-kingdom  Vertebratii.  Class  Pisces.  Order  Gonio- 
lepidoti.  Family  Acanthodei.)  Body  more  or  less  fusiform.  Tail  heteroccrcal,  attenuated. 
Fins  membranous,  supported  by  strong  conical  spines,  striated  longitudinally.  Two  dorsal 
spines;  one  anal  spine;  two  pectoral  spines;  and  two  ventral  spines.  Three  dermal 
spines  on  either  side,  between  the  pectoral  and  ventral  fins.  Dorsal  ridge  invested  with 
large  scutes.] 

Synonyms. — Brachyacanthus  scutiger,  Egerton,  Report  of  Brit. 
Assoc.  1859,  p.  116.  IcHnocephalus  grannlntus,  Pa(}E,  Report  of  Brit. 
Assoc.  1858,  p.  105. 

The  coUection  of  specimens  from  the  Farnell  deposit,  exhibited 
by  the  Rev.  Hugh  Mitchell  at  Aberdeen  in  1859,  contained,  in 
addition  to  the  Acanthod^,  described  in  the  precedirig  Memoir, 
several  fragments  of  a  small  fish  having  considerable  resemblance 
to  the  genus  Diplacanthus.  A  closer  examination  of  the  best  pre- 
served specimen  revealed,  however,  so  many  important  points  of 
difference  that  I  was  induced  to  assign  to  it  a  new  generic  title. 
The  singularly  short  and  ma,ssive  character  of  the  spines  supporting 
the  fins  suggested  the  name  Brachyacaivthus.  I  have  since  foimd 
in  Professor  Agassiz's  "  Poissons  Fossiles  du  Vieux  Qrfes  Rouge,'* 
the  representation  of  a  spine  found  at  Balruddery,  and  described  as 
a  Placoid  Ichthyodorulite,  under  the  name  of  CliTruUius  reticu- 
UituSy  which  I  have  no  hesitation  in  identifying  as  belonging  to  a 
species  of  the  Acanthodean  genus  under  notice,  although  specifically 
distinct  from  the  Famell  specimens.  The  name  Brachyncanthus 
must  consequently  give  way  to  the  prior  title  Glimatitis. 

Description, — The  interest  excited  by  the  exhibition  of  these 
beautiful  ichthyolites  at  the  Aberdeen  meeting  gave  such  an  im- 
petus to  the  exertions  of  the  explorers  of  the  Famell  deposits  that 
abimdant  materials  shortly  repaid  their  labours,  not  only  for  the 
full  elucidation  of  the  genus  under  notice,  but  for  completing  the 
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knowledgft  of  .'*cveml  otiiflr  mwociated  forma  Thraugli  tlie  Itind- 
new  "f  Mr.  Pnwrii',  the  Rpv.  Hugh  Mit«liell,  and  tlie  Rov.  Heiirj- 
Brewster,  1  liave  been  coablod  to  uxamiue  the  moKt  perfect  sjieci- 
mean  tiithprto  (Uflcovere*!,  and  from  tlitiu;  mrtterials  the  following 
dcBcriptton  of  Climatuiicutig^rM  derived.  The  apeeimena  compriKi 
two  formK,  the  one  of  nioru  wlendcr  projiortioiifi  than  the  other.  In 
tJie  absence  nf  more  important  <lifrerential  features,  it  would  be 
impolitic  to  attach  specific  value  to  a  disciepaocy  of  this  kind  ;  it 
may  bo  dne  to  uosual  or  local  influences,  or  be  a  seiCual  character. 
It  6ui!icc«  for  the  present  to  notice  the  fiict,  leaving  the  qnention  of 
^lecific  value  to  be  settled  by  future  investigation.  The  specimens 
range  from  one  inch  and  a  lialf  to  two  inches  in  length,  from 
the  snout  to  the  ba.sc  of  the  tail  The  latter  organ  is  rarely  pre- 
served entire,  in  coiisequenco  of  its  extreme  tenuity  and  delicato 
stnicture,  and  the  fra^le  texture  of  the  «hale  in  wliidi  the  specimens 
are  imbedded;  but  1  am  infoniie<l  by  Mr.  Fowrie,  who  had  tbe 
advantage  of  seeing  the  specimens  when  first  uncovered,  that  the 
upper  lobt-  of  the  tail  nieaHuren  about  oni--third  of  the  total  length 
of  the  fish.  This  inesAurcmcnt  would  give  abont  three  inches  as 
the  extreme  length  of  a  full  grown  individual  Tlie  form  and  pro- 
portions of  the  head  closely  resemble  those  of  the  head  of  >1c«)j- 
tiuidea.  As  in  that  genua,  the  surface  of  the  cranial  lionea  is  richly 
chased,  but  the  sculpturing,  instead  of  brang  continuous  in  ver- 
micolar  gyrations,  ia  more  isi^ted,  so  ok  to  ^ve  the  appeuraiico  of 
a  repetition  rather  than  n  continuatinn  of  fhf  pattern.  Tlie  fins 
are  all  supp-nV.l  liy  -.In.t,-  (■..lural  -pin.-,  ni-  n\t\\vv  sptiv^.  TlifV 
corresiMJud  in  numbor  with  Ihoso  nl  jl!,-li'i''iiifhi"-;  iiiimc-ly,  two 
]>ectoral,  two  vrntral,  two  'liir-iil.  ;iiid  <nic  auiil,  Tliey  are  ail 
grooved  longituiliiially,  the  niljj;!?--  lirtwi'di  the  L^ove-s  being 
slightly  crenulated,  as  in  Cli'ii"r<ii\lh>'K.  A  few  transverse  lines 
(indicating,  pcrhap^J,  iieriodw  yl'  gi-uM-th)  on-ui'  neur  the  base  of  the 
spines,  crossing  the  loiigitudiiini  patteiiL,  and  eausinjj  the  reticulate 
character  which  suggested  the  s|)i'citir'  designation  foi'  the  Bahiul- 
rleiy  spine  described  by  ri'ofe.s.sor  Aga^siz.  The  jicetoral  spines  are 
nearly  as  broiul  as  long,  slinrt.  and  reeurved.  They  are  so  firmly 
attached  to  ■itiong  coraeoids  that  lla-  latter  appear  to  be  intc^'al 
portion?!  of  the  bitse  of  the  spines.  The  pectoral  wpiues  are  easily 
distinguished  li-oiii  the  other  fin  spinet,  by  the  ari'angenieiit  of  the 
sn(>erfieial  pattern.  In  these  the  rid^e.-,  run  jiarallel  with  the 
po.sterior  margin,  whereas  in  the  dorwal  and  ana!  tins  they  coincide 
with  the  anteriiir  eurvp  of  the  Kpine.  The  ventral  spines  are  sin:dl  : 
they  are  situated  iVtr  back,  in  elose  pi-oxiniity  to  the  anal  tin.     The 
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intei'space  between  the  pectoral  and  ventral  fins  is  armed  with 
three  pairs  of  defensive  spines,  similar  in  character  to,  but  somewhat 
smaller  than,  the  ventral  spines.  Properly  speaking,  they  are 
elongated  scutes,  forming  part  of  the  dermal  envelope.  They  have 
a  shallow  cavity  where  attached  to  the  integuments,  and  the  cast 
of  this  depression  when  the  spine  is  removed  much  resembles  a  broad 
scale.  The  great  development  of  this  cutaneous  armature  has 
suggested  the  specific  affix  I  have  given  to  this  fish.  Some  other 
genera  of  Acanthodeans  show  a  tendency  to  this  character  ; 
for  instance,  Professor  Agassiz  describes  the  occurrence  of  two 
small  ventral  spines,  situated  between  the  pectoral  and  ventral 
fins,  in  Diplacanthus  crassispimis,  and  some  specimens  of  Acan- 
tlujdes  Mifchelli  have  faint  traces  of  the  same  peculiarity.  The 
anterior  dorsal  spine  is  inserted  over  the  central  pair  of  ventral 
scutes,  or  nearly  midway  between  the  pectoral  and  ventral  fins.  It 
is  larger  than  the  pectoral  spine,  and  slopes  backwards  at  a  con- 
siderable angle.  The  spine  figured  by  Professor  Agassiz  in  the 
"  Poissons  Fossiles  du  Vieux  Grfes  Rouge,''  plate  32,  fig.  25,  is  pro- 
bably tlie  anterior  dorsal  spine  of  his  species.  The  great  inclination 
of  the  spine  suggested  the  generic  title  Climatius,  The  second 
dorsal  spine  is  longer,  straighter,  and  more  slender  than  its  com- 
panions. The  anterior  margin  is  quite  straight,  but  the  hinder 
limb  bulges  out  about  midway  between  the  apex  and  the  base. 
The  anal  spine  is  situated  slightly  in  advance  of  the  base  of  the 
second  dorsal  spine.  It  is  intermediate,  both  in  size  and  character, 
between  the  two  dorsal  spines,  being  longer  and  straighter  than  the 
one,  but  shorter  and  more  bent  than  the  other.  Some  specimens 
retain  faint  traces  of  the  organs  attached  to  these  spines.  There  is 
a  doubt  whether  they  were  composed  of  true  fin  rays  or  not.  My 
own  opinion  is  that  they  were  membranous,  as  in  the  other  genera 
of  Acanthodean  fishes,  and  that  the  appearance  of  strise  is  to  be 
attributed  to  the  impression  of  the  longitudinal  series  of  minute 
scales  with  which  they  were  invested.  I  have  already  alluded  to 
the  extraordinary  development  of  certain  scales  on  the  ventral 
surface  of  the  body.  A  repetition  of  the  same  character,  although 
not  to  the  same  extent,  occurs  on  the  dorsal  ridge,  the  interval 
between  the  occiput  and  the  first  dorsal  fin  being  roofed  by  a 
single  row  of  umbonated  scales,  not  unlike  those  occurring  in 
the  genera  Sauroi^hamphus,  Ev^rypholis,  and  Dercetis,  although  not 
so  large  in  proportion  to  the  dimensions  of  the  fish.  The  scales  on 
the  other  parts  of  the  body  are  very  minute,  and  resemble  those  of 
the  other  Acanthodean    fishes  in  form    and  arrangement.     The 


Knlptnritig  of  tha  surfiice  is  Hhovn  in  ibe  enlarged  fignro  on  the 
pl&tc.  Tho  course  of  tin-  Iiitcml  line  w  seen  iii  Home  of  the  sped- 
nieiui.  It  nin«  aluu;;  ttiu  fluik  nbout  mi^l-distanop  between  tlie 
donnl  and  ventral  inai^U)*. 

I  hunt  recently  rooeived  aninc  niitnefl  I'roin  tlie  Fiu-uell  1>e<U,  which 
Dorrespond  boUi  iu  nizo  and  cliai-Aoter  with  the  i>]>ecin)ent(  figunHl 
hy  AgoBsb  from  Balniddery.  They  leave;  no  doubt  in  my  mind 
bat  that  they  are  rUatioct  Trom  th«  spcdcs  I  bavo  dosoribei) ;  i 
thereforo  rcttun  tho  «i)«!lfio  iiam«  C.  acutiger  i'or  the  small  specieft, 
leaving  tho  Api-ssixian  name  for  thv  larger  Hjjecios,  hut  romoving  it 
from  th<>  Phicoid  onler  to  the  Acanthodean  family  ol  tJif  Qimoids. 

Ltxiifittf. — All  the  bost  gpecimenfl  i  liave  <'Xamined  of  Uiis  fish 
are  from  the  Fanu'll  locality,  where  it  n|)i)car8  to  be  one  of  tlie 
most  abundant  foMils.  I  am  iiifuniied,  however,  by  the  Rev.  Ha^h 
MitcliflU  UM  it  biM  rIso  bet-Ji  found  by  him  at  Cautcrland,  in  tlie 
purisli  of  SL  Oynw ;  and  at  TeaJing,  livo  niil<?^  to  the  north  tjf 
OundM,  by  Mr.  Walter  McNi<»L 
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Decade  X.    Plate  IX. 


DIPLAOANTHUS     GRACILIS. 

[Genus  DIPLACANTHUS.  Aoassiz.  (Sab-kingdom  Vertebrata.  Class  Pisces. 
Order  Goniolepidoti.  Family  Acanthodei.)  Body  fuuform.  Tail  beterocercal.  Fins 
membranous,  eacb  supported  by  a  spine.  Two  dorsal  fins,  one  anal  fin,  two  pectoral  fins, 
and  two  ventral  fins.    Mouth  large.    Teeth  conical] 

The  genus  Dipldcanthus  comprises  a  greater  number  of  species 
than  any  other  Acanthodean  genus,  at  the  same  time  it  does  not 
appear  to  have  been  nearly  so  numerous  in  individuals  as  the 
allied  genus  Cheiracanthtis.  Professor  Agaasiz  has  described  four 
species,  viz.,  Diplacanthua  atriatus  from  Cromartie,  LipUiccmthvs 
stricUulus  from  Lethen,  Dipldcanthus  longispi/tius  from  both  the 
above-mentioned  localities,  and  Dipldcanthua  ci^asaiapinua  from 
Caithness  and  Orkney.  To  these  Professor  M*Coy  has  added  two 
species  from  the  latter  locality,  viz.,  Diplacanthua  gibbua  and 
Diplacanthua  perarmaiua.  The  newly-discovered  ichthyolitic 
deposit  of  Famell  has  supplied  a  seventh  species,  which  I  proceed 
to  describe. 

Deaanption. — The  only  specimen  I  have  yet  seen  of  this  species 
belongs  to  the  Kev.  Henry  Brewster  of  FameU,  and  was  forwarded 
to  me  with  many  other  interesting  specimens  by  Mr.  Powrie 
of  Reswallie,  Forfar.  It  is  in  excellent  preservation  with  the 
exception  of  the  extremity  of  tlie  tail,  which  is  wanting.  It 
measures  four  inches  in  length  by  three-quarters  of  an  inch  in 
depth.  Were  the  specimen  entire,  it  would  probably  be  half  an 
inch  longer.  On  comparing  these  dimensions  with  those  of  the 
other  species,  it  appears  that  the  proportion  of  the  depth  to  the 
length  is  considerably  less  in  the  species  under  consideration. 
DipUicanthua  atriatvht^  is  in  this  respect  most  like  Diplacanthua 
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l/raeili*,  but  tlit^  dilfvreiim  nf  the  deptli  to  the  lengtli  in  an  indivi 
of  Rimilar  length,  nninely  four  inclie«,  would  lie  a  i\natier  of  an  incli 
in  excess.  In  cofiaequeiice  <>f  this  strilang  feature  tlio  Famtll 
DipUminihua  is  nt  once  recogiiiiwd  by  its  slender  fonn  and  oU'giuit 
{iroportioDM.  Thi;  liHud  in  siiiull,  but  remitrkAble  for  tliu  lurge  size 
of  tlie  oral  nperluro.  Tlie  dentigeroiu  bones,  ftoin  the  posterior 
angle  of  the  moutli  to  the  SDOot,  moa^ui'e  three  quarters  of  an  incli. 
Tlicy  Bcem  to  Itavc  been  armed  with  a  aingle  rciw  of  couicut  teeth, 
the  imiifcssions  of  wliicli  ar*'  disu-miblc,  ultliuugh  rathor  indistinct. 
In  this  clianict«r  the  gennn  Diiihwaiitkna  n-seuibles  ChfinKunihxi" 
and  Chf.i ivUiHii,fav\  dejKirts  from  Afanthoiij-f.  Tlic  mliit  is  placed 
well  fonvanl,  and  rather  Iiigh  in  the  skull.  The  arrangement  of 
till!  opercular  IxineH  imd  broncbiostegouii  rays  corresponds  with  that 
of  thv  fiomnlogoua  parts  in  the  genus  Chelntcuvthn.-'.  Tlie  ])eutonv! 
Bpine  on  eiUier  side  is  attacljed  to  a  strong  eonicoid  bone,  having 
a  straiglit  .styliforni  shait,  and  iin  expanded  Iiase.  The  spines 
thenisi'lvee  are  long,  straight,  and  slender.  The  ventral  spines  are 
about  half  the  length  of  the  peetoml  sjiuies.  and  slender  in  pro- 
portion. Thvy  are  situated  nearer  to  the  anal  fin  than  to  the 
thoracic  arch.  The  positJon  of  the  lirst  dorsal  spine  is  the  most 
distinctive  feature  of  the  species.  In  M  the  othei-  Diplacaiiths  it 
is  inserted  immediateiy  behind  the  supraoccipittd  procei*,  nearly 
abovu  the  base  of  the  pectoral  fins,  suid  is  the  strongest  spine  of  the 
BCi'iuH,  whcrms  in  this  species  it  is  situated  midway  betwoejk  ibe 
oodput  and  the  Hecond  dorwU  spine,  over  the  interspace  betveen 
the  |h;,.-t.irahiiHi  ventral  fill-.  It  i.s  ^d.so  -inMn-  than  the  second 
doifvil  lui.l  anal  ;.[iiiies.  T]ic>^>  ehar.icti'iN  may  lien^fttr  prove  of 
;,'eii(;ric  v;ihR'.  Tlu'  .'-.■l'hihI  doi^al  spine  in-ciiiiic:i  its  normal  phice 
immediately  ojipi'sitc  tin'  nii.il  -iiiiu'.  It  is  ijiiitL'  straight  and  much 
longer  thiin  tin'  first  .lor.s;il  ^ipiiK'.  'I'li.'  anal  .spin,'  resembles  it  in 
all  rcspectf^  i-xi,-ept  in  .size,  in  which  it  is  rather  interior.  All  these 
spines  are  stiiiii,'htir  and  .sli;;litvr  than  tlie  Iin  delenee.s  of  the  jdlied 
species.  The  base  .if  the  e;iu.lal  Hn  is  buy:e,  the  lower  lube  rounded 
posteriorly,  iiiid  the  Iin 'nnail.  Tlio  iip[ier  Idie  is  detieieut ;  some 
traces  remain  <it'  the  eiido-keletoii  in  the  presei-vatioii  of  the  superior 
spinous  ]irocesses  nf  the  anterior  piirtinii  of  the  vert^jlmil  column, 
whicii  seem  to  have  heen  partially  if  not  wholly  ossified.  The 
scides  are  minute,  having;  a  rhomWidal  outbno  and  a  grsuiular 
Kurface. 

L'la'Jlh/.-TUi.-  siH-eiiiien  ti'^nrud  wa.^  loiihd   in    the  Faniell    Iwh;, 
aeiociated   with    A<.'nll..j.ha\Mitcl'AU,   (Jll.nol'iVM  rdhnhUv-i  and 
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soutigevj  Pareama  recurvus,  and  other  fossils  characteristic  of  the 
Old  Bed  Sandstone  of  that  locality. 


Explanation  of  Plate  IX.  * 

Fig.  1.  Diplacanthtts  grttcUist  belonging  to  Mr.  Brewster. 
Fig.  2.  Scales  highly  magnified. 

P.  D£  M.  Gret  Egerton. 
Oultan  Park,  January  1861. 
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Decade  X.    Plate  X. 


CHEIRACANTHUS     LATUS. 

[Genus  CnEIRACANTIIUS.  Agassiz.  (Sub-kingdom  Vertebrata.  Class  Pisces. 
Order  Goniolepidoti.  Family  Acanthodei.)  Body  fusiform.  Tail  heterocercal.  Fins 
membranous,  each  supported  by  a  strong  spine.  One  dorsal  fin,  one  anal  fin,  two  pectoral 
fins,  and  two  ventral  fins.  The  dorsal  spine  situated  above  the  interspace  between  the 
ventral  and  anal  fins.  Pectoral  spines  articulated  to  two  strong  coracoid  bones.  Scales 
minute.     Teeth  small,  conical.] 

The  generic  characters  of  Oheimcanthu^  are  so  clearly  deimed 
by  Professor  Agassiz  in  the  "Poissons  Fossiles  du  Vieux  Ores  Rouge/-' 
and  the  differences  between  this  and  the  other  Acanthodean  genera 
so  fully  elucidated,  that  neither  amendments  nor  additions  arc  re- 
quired notwithstanding  the  mpid  progress  of  discovery  since  the 
publication  of  this  standard  work.  Three  species  are  therein  de- 
scribed, Cheiracanthus  Murchisoni  from  Gamrie,  ChciracaiUhus 
Tiiici'olepidohts  from  Lethen  and  Cromartie,and  Cheiracanihus  minor 
from  Orkney.  Professor  M'Coy  has  since  described  two  species, 
Cheiracanihus  indvenmlentnsawA  Clieiracanthus grmidis2nnitSy  both 
from  Orkney,  the  latter  being  the  largest  and  most  strildng  species  of 
the  genus.  In  consequence  of  the  stimulus  given  to  the  exploration 
of  the  Old  Red  Sandstone  de])Osits  of  Scotland  by  the  meeting  of 
the  British  Association  at  Aberdeen  in  September  1859,  localities 
which  had  been  previously  but  slightly  examined  were  opened  up, 
and  yielded  a  rich  harvest  to  the  scientific  labourers  in  Paljoontology. 
Amongst  others,  the  quarries  at  Tynet  Bum  were  extensively 
explored  through  the  liberality  of  the  late  Duke  of  Richmond,  wlio 
employed  a  gang  of  workmen  expressly  for  the  purjwse.  Some  of 
the  best  specimens  discovered  were  forwarded  to  me  by  his  Grace 
for  examination,  and  amongst  other  novelties  and  many  well-known 
species,  I  detected  a  new  species  of  CheiracarUhiis,  which  I  have 
named  Ghei/racanthua  lotus. 
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De«criptuytL — Ou  itepai-atiiig  all  tlio  Hp»:im«n,s  of  Clteiraoanihva 
from  Uie  oUier  genera  with  whicli  they  w«r«  naaociak'tl  it  was 
Rvidcul'  tliftt  they  indicated  twu  dixtiuct  r»i-iiiH,  oiie  wiUi  a  long 
ta]wrin{r  liody  and  tfai'  fins  rattier  distaat  fi-om  each  other,  the 
utliur  nhort  tuul  tliick,  and  having  thr  fins  closely  appi-oxi- 
mabod.  Thc!  former  is  prolmhly  i^leatical  with  ChHracantkuM 
micmUpidotus,  so  common  at  Lethen  ;  the  latter  1  consider  to  he 
now.  Both  species  apptia-r  to  have  been  very  abundant  in  tho 
Tynet  locnlity  »tid  to  hav«  licen  pegiuit'us,  bnt  Chairacaiithtm 
talJis  HecmH  to  have  beun  tnoHt  numerous.  Thu  collection  forwarded 
to  me  contnioed  above  fifty  examples,  more  or  less  peTfect,  of  this 
fisli,  Tlie  length  of  an  average-sized  specimen  iw  about  aix  inchun 
from  tlic  noBB  to  tho  extremity  of  the  tail,  and  the  depth  in  front  of 
tho  vcntml  fins  oni-  inch  and  u  half,  being  an  excess  of  ODC  r^uarter 
of  an  inch  Its  conijmrod  with  a  specimen  ut  0/iti'iyiainthv^  microie- 
piilattt»  of^iiiilar  length.  The  head  is  seen  in  profile,  and  measures 
an  inch  and  a  quarter  in  length  from  the  point  of  tlio  lower  jaw  to 
the  posterior  odge  of  the  operculum.  The  mouth  is  large  and 
bortzunttil ;  thc  teeth  are  not  preser\'ed  in  any  of  the  specimens. 
Judging  from  the  charact^^r  of  the  dentigeroua  bones  they  were  ]h*o- 
bably  Nmall  and  in  single  rows.  Thc  bmnchiostegous  rays  are  very 
numerous,  and  extend  high  up  in  the  o|x;rculai-  spaca  They  am 
composed  of  a  liarder  sulistancc  than  tho  surrounding  parts,  being 
alniuHb  on  dense  as  the  fin  spines,  and  are  consetiueDbly  preserved  in 
'  most  of  the  spetumens.  The  jtectoral  fins  are  large  and  triangular, 
TiiL-y  ;ir,'  stq,i.-.ct.>.l  l.y  -a  [air  ..f  -tivniL;  ^ylurs  -li-lilly  rnrv,-,l  .-irid 
nifii.siiriii'f  niiL-  iwh  .-mil  Ji  (|U;irtri-  in  Ini-th.  Tho^f  aiv  atLadit-il  tuu. 
jMiirof  coracoid  bones,  lirniid  -.it  th'^  ]ioiut  ol'jirticulatinn  and  tapering 
upwards.  A  short  jirotess  extends  dnwnwanl^  frnni  the  same  point 
on  either  side,  niei'tiug  its  falloM-  in  tlii'niediiiiilinL',  and  completing 
the  thoiTvcie  arch.  Tho  hwgf  i^spiinst!  nf  tliu  pi'ctiiral  fins  reijuired 
a  powerful  fiileruiii  such  as  this  tn  enahlo  tliL'ni  to  fulfil  their 
functions.  Tlie  ventral  fins  arc  sitiiiitvd  midway  between  the  pec- 
toral and  anal  tins.  Tin?  .spines  sn]i]iorting  theui  are  straight, 
and  have  their  bases  inserted  in  tlu'  inti'gmnenta  without  any  trace 
of  pelvic  bones.     Tlie  dorsal  fin  ]        tl     i     111      f  tl  e  1  ack  the 

point  of  insertinn  of  tlie  diii-sal    i  ne  1  o|  (      tt  tl  e   nterspioe 

between  the  ventral  and  anal  ti  It  la        trantnilar  tin 

attached  tn  a  Innjj  and  straigl  t  sp  i  1  e]  ly  j  la  ted  n  the 
muKciilar  tisane.  '''Ijo  niiid  lin  [  n  o  r  Iwny  bttween  th 
ventral  spines   and   thu  )ia.su  fi   tl  d  1   tin    tl       ue    branous 

portion  extending  a.s  far  ;is  thc    nttr  o     u      m    t  th    Utt  r  o    an 
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The  pedide  of  the  tail  is  very  deep,  and  terminates  in  a  broad  fin,  of 
which  the  upper  lobe  greatly  exceeds  tlie  lower  lobe  in  extent.  The 
scales  are  smooth,  umbonated  below,  and  neatly  sculptured  on  the 
outer  surface  with  four  or  five  parallel  grooves.  They  are  of 
uniform  size  over  the  entire  body.  The  broad  tail,  large  fins,  and 
close  arrangement  of  these  on  the  ventral  surface  distinguish  this 
species  from  all  those  hitherto  described. 

Locality, — ^All  the  specimens  I  have  seen  of  this  species  ai'e  from 
Tynet  Bum,  where  they  occur  in  nodules  similar  to  those  found 
in  the  contemporaneous  deposit  at  Lethen  Bar. 


Explanation  of  Plate  X. 


Fig.  1.  Cheiracantlius  latus.    Size  of  nature. 
Fig.  2.  Scales  magnified. 

P.  DE  M.  Grey  Egerton. 
OultoV'  Parky  November  1860. 
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